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ABSTRACT
4 P16 reseinted is the annual (1974) report, of a project-

for the investigatio4 andapplication of belaavior analysis 'and r

modification with, handiCapped children. Thelprogram project is
designed to assist teachers in the- follOwini areas:'curricului for
'mildly /moderately handicapped children being served in regular
'classes And for severely handicappeechildren in special clases,
appropriate instructional procedtres,,initructiOnal materials -and
program packages for children with a wide range of handicapping ,

.conditions, and meappresent and assessment procedures. Major'seciions
are given to the'work of three te.ams--ateas_capcernel primarily with
developing ac, cO rricului for use Kl.th'Ilandicapped children who are in
regulA classrooms, a team focusilg on curriculum for children with.

'mode;ate to severe handicaps, and a team to develop detailed task
analyses fo,r various 'basic dans and/speCific instructional programs
for various basic skills. Seven paper's are included to. describe the

- work of tev 1 on'curriculum res.eardb intiudjpg topics..vsuch as
placepg tKchild in tike righ.trliader, the improvement 'of oral
reading and comprehension,,and the effects-of reinforcement
contingenciie's on computaiYonalaritihmetic perforiance. Considered is
the, York of Team 24in the areas of 'measurement, administrative
Management de4iion system, intake-return.-followup, establishing
criteria performatece levels, and instructional procedures. Included
for Team 3 is information,opthe prototypic iodel and programs such
as making -change, tellin=g, time, fastening clothes, and shoe tying.
(DB)
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Introduction
. -.

.

= Increased mands have been placed on schools to integrate more
severely handl pped children. into school programs and to assume total
responsibil y.for their instruction. As a result, special education
personnel who have Previously served,mildly and'moderately handicapped
-children must noW turn'their efforts toward the more severely.handi-*
capped; and regular classroom teachersmust learn to edutate mildly and
moderately handicappedchildren without regular and.continued assistance
from speCial educators. Both, the regular teacher and the Special educa-
tion teacher will be facedmithia pOpulation of children with which they
have very little experience. Diming the period from September,l, 1973
to July 31, 1974 Program Project has continued to work toward its goal
of assisting,isn the provision of appropriate education for all children
by attending to the needs of teachers created .by this shift in educe-.

,tional placement and responsiblility. Specifically, PrograM Project has
continued its 'activities and research designed to provide assistance and
`information to teachers.concerning four major areas:..I) curriculum_'
appropriate for mildly/moderately handicapped children being served,in
regular educatio settings and for severely,handicapped children being
servedin self= ntaiped special education classes; 2) instructional ,

procedures,apOr'priate for each of the target populations in ea& type
pf setting; 3) Lnstructional materials and program packages which faci-
litate-the progress of children with a wide range of handicapping con-
ditions; and le) measurement and assessment procedures which enable the
teacher of either mittlly/moderately handicappe children or severely
handicapped children to select or ddvise the best possible educational
program for each child, to monitor the effects of those programs, and to
modify them as required. --.,...

.

. t

Program Project Cur5)culuM Research

All of the Program Project teams'heveibeen engaged in determining
curricula appropriate for children with varying degrees of handicapping
conditions. Team I has been concerned primarily with developing a
curriculum to be employed in regular classrooms with mild/moderately
handicapped children or pupils with learning disabilities. Team II has
conducted similar research oncurriculum design for children with. moder-
ate to severe handicaps. Team III has developed detailed task analyses
for various baSic skills, for which they have developed specific instruc
tional programs.

0-I

Program Project Instructional Procedures Research

Once the curricula have been specified, the question of,instruc-
%lona! procedures arises--how a curriculum is to be taught. Again, all
three teams are involved in this effort. The activities of Teams Land
II are particularly concerned with different instructional procedures.
Because each team deals with different types of handicapped children

or different curricula, however, their work ls not duplicative.

I.
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Teams coordinate their activities to produce mutually illuminating, but

not repetitive, resu:ts.
/91

Program Projectbinstructional 'Programs Research

The.requisltes for program development include': . 1) accurate.orobes'
,

to assess pupils' entering performance. levels, thereby avoiding poor
placements and lost time; 2) discrete and correctly sequenced steps
which lead smoothly to mastery of each skill regardless of the child's
entry behAvior;.3) additional drills and activities for children requir-
ing a/siStance beyond the'basic program; 4) the-requirement of active
responses from the child at each level of the program tdinture that the
learning process is observable and measurable; 5) provision for self-
recording and scoring not only to reduce the teacher's workload but also
to provide more immediate feedback to the child; 6) "mastery" tests at
.appropriate intervals in the program sequence to insure that the child
is prepared to undertake higher-level program tasks; and 7) an emphasis,
whenever possible, on "teacher-free" instructional procedures, to-mini-
mize program costs yet optimize the program's responsiveness to indivi-
dual pupils4 needs. /

Materials,appropriate for-use with children with varying degrees of
handicapping conditions have been developed by all teams, but Team 111,
has engaged in materials deyetopment more Precisely and systeTtically.
Team III materials represent complete pacitages for the instruction of
handicapped children in several basic skills areas. Though designed for
the Severely handicapped child, each program Is appropriate for use with
moderately handicapped pupils as well.

Program Pro'ect Measurement Procedures 'Research

Basic to any Consistently effective educational program is a sound
system of measurement. Program Project is a behaviorally-based research
effort requiring the continuous assessment of each child's performance
under each condition to be studied. The process of learning.is closely
scrutinized on a daily basis, so that changes in the prograwMay be made
immediately whenever necessary to minimize or avert "faj,lure ". There

are several steps in the sequence'of measurement followed by the Program
Project teams. First, the ch1id must be referred to the right program
for the right purpose. Then, quick, accurate assessment of the pupil's
present skills must be made to determine each child's entry level within
each program. Third, accurate monitoring of the child's performance
must be 4ontinuous,in order to modify his program, if necessary, at that
time,when the change will be most beneficial. Finally, after attaining .

all specified program objectives, the child lsready to,bpiaced ina
regular classroom or other appropriate program. The progress of children
is assessed continually during all "reintegration" efforts, and again at
regular follow-up intervals. For each step in this sequence, several,
alternative approaches have been devised and tested by the Program
Project teams, especially Team 11, to meet the needs of children with a

I
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wide range of handicapping conditions and coming from or returning to a

wide variety of situations.

Evaluation

Progress toward the stated goals of the Program Project has been
steady and productivebver the past year. The teams approdah their work

with the scientific rigor required offunctionally sound research, and
at the seme time maintian a high level of practicality in-the questions

they address. The teams are separate, but mutually supportive; the
differences in the populations they serve and the questions they address
`insure that the Program Project,will provide infbrmation and materials
of concern to a4wide range of progr6ms serving handicapped children.
The commonalities in 6e research approaches employed by the teams, on
the other hand, increases ,communication and cooperative'interaction'
',among them; and provides a broader data base for the gerferalization of
research results to the target populations of 'mildly, moderately, and

severely handicapped children.

Information about the specific accomplishments_of the three teams
follow in the body of this Annual Report. Teams 1 and 11 have reported
their work in a series of papers describing measurement and other instruc-
tional procedures and findings. Team 111, whose work involves the
development and field testing of instructional programs, tas submitted
repbrts on pi-6gram development and completion.

A
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APPLIED BEHAVIOR ANALYSIS TECHN QUES

AND CURRICULUM RESEARCH: IMPLICATIONS OR INSTRUCTION

Tom Levitt

-University of Washington'
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APPLIED BEHAVIOR ANALYSIS TECHNIQUES.

AND CURRICULUM RESEARCH: IMPLICATIONS FOR INSTRUCTION

Torn Lvitt

University of Washington

This chapter is a presentatiOn of the curriculura research my asso-

ciates and I have, conducted with elementary a, ku en during the past

six years using Applied Behavior Analysis techniques. The purpose of

the chapter is to offer instructional suggestion's to teachers based on our

research. A second objective is directed toiNard'other curriculum research-
-N

ers; who, we hope, will be stimulated to refine and extend the notions of

some of our projects.
1

Curriculum, as' used in this report,'reers to the -many leaining,

activities of elementary age children, such as reading, writing, arith-

'metic,penmanship, spelling. c,-urriculum, as the term is here used, also
4

,includes the many teaching pro4edures that are selected to assist in the

development of academic' skills. St3rne of these procedures are modeling,
,

feedback, reinforcement contingencies, verbal directions.
4**

Following is an outline of this chapter The first section is an

explanation of the Applied Behavior An'alysis methodology, presenting

first aft-A-ief outline cif the developmeneof this method, followed by a

description of e basic components of the method. The second part of

the chapter is a description Of the setting and students used for the Cur-

riculum research. r.

In the third and most important section is a description of several

.1111111.



k

research studies. These studies will be pl-esented by subject matter area:

reading, arithmetic, sptlling; co.nmunication, and upil management. In

?*he final section some suggestioils for future curriculum research are offered.

, APPLIED BEHAVIOR ANALYSIS

,A Brief History of Applied Behavior Analysis

4pplied.Behavior Analysis procedures, although of recent oi-igin, have

a rich and substantial heritage. Skinher, the founder of operant' conditioning,
0

provided the substance of what is today known as Applied Behavior Analysis.

One of his many contributions was his support of the belief that frequency,

of responding was the basic datum of science. Response frequency has become

a key element of the Applied Behavior Analysis technology. Mother contild-

bution of Skinner's to today's technology is the notion of esta.bshing function-
.

al relationships between independent and dependent variables, Perhapk

his greatest gift to Applied Behavior Analysis was that he so dramatidally,

proved that many behaviors are influenced by v...rious reinforcement contin-

gencies. 1

From that beginning of operant psychology several, branches'f experi-

mentation developed. Some researchers continued, as did Skinner, to use

lower organisms as subjects. Some conducted laboratory experimentation

with humans. Others began to work with adults and children in institu-
'`4,

tions for the psychotic and retarded. 41though many of these researchers

contributed to what is now Applied Behttvior Analysis, I would like merely
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to trace the development of Applied Behavior analysis as it related to chil-

dren.

Some of the early work with children using operant procedures was

basic or laboratory research. These studies were conducted in settings

'not natural to thi.. child's environment, and the responses the children

were required to emit were not normally in their repertories. The purpose

for these studied was to learn about certain conceptual systems rather tha-,

about the normal behaviors of children.

One such study was the now clastic Azrin and Lindsley (1956) re-'

seareh, which examined the acquisition, extirktion, and maintenance Of a
r 4

ooperative behavior. Baer and S rman (1964) studied the generalized

I. i itations of children. Bijou in 1958 studied the performance of children

during extinction phases following various fixed interval schedu1' These

laboratory studies with children accomplished what they set out to do: they

demanstrated that many of the principles of operant psychology which applied

animals held true likewise for children.

Encouraged brthe successes of 'these laboratory findings, others

began to use operant technioues with children in clinical settings. The

classic study of this type was reported by Wolf, Risley, and ;Nees (]964).

They dealt with several behavior§ cif,a young autistic boy in the clinic and

the home. Lovaas (Lovaas 'reitag. Kinder, Rubenstein, Schaeffer, and
:

Simmons, 1966; Lovaas, Freitag, and Whalen, 1967) in several studies

used operant pruced,ures to change various behaviors of sthizophrenic
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youngsters. There were several other studies ofthisype whet e operant

procedures were used to change, generally attenuate, the behaviors of

children. They had in common the fact that they dealt with'one caild in

a situation where no other Children'were around.

Operant conditioners then became more venturesome and entered class-
.

k

rooms . Many research studies were conducted which demonstrated that these

techniques were successful when used with a single individual or a small

group of individuals within classrooms.

Perhaps the first study of this type was reported by the Zimmermans

(1962). They used extinction' and positive reinforcement procedures to

increase the spelling abilities of Orie subject and attenuate the tantrurns'of

another . In 1963 Lloyd Homme and colleagues (Homme, deBaca, Devine,

Steinhorst, and Rickert,) demonstrated that the Premack principlewas an

effective strategy for,controlling wide range of nursery school behaviors.

The work of Harris, Wolf, and Baer (1964) and others at the Develop-

mental Psychology Laooratory at the University of Washington is note-

worthy for this extension of opeiant principles to grOup situations. They

demonstrated in a seri.es of studies how isolated play, crying, climbing,

and other nursery school behaviors were amenable to the contingent praise

of teachers.

Several other researchers demonstrated how these principleS could

be used in classroom with one or more children to attenuate certin trouble -

some behaviors. O'Leary and his colleagues (O'Leary, Kaufman, Kass,
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and Drabman, 1970) did such r.,ork, as did Becker and his fellow workers.
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,

(Becker, Madsen, Arnold, and Thomas; 1967). The -f°tored targets of these

researchers were talk-Outs and out-of-seats.
. .

Many of these researchers used the term Behavior Modification to

describe their methodology. They had taken the vital features of operant

conditioning--identification of an observable response, measurement of
e

that response over a period of time, involvement of reinforcement con-
: I .

tingencies to affect the frequency of that response--and adapted them'
---, rin order to study the problems of classrooms.

Along with this rash of studies which proved that operant or behavior

modification techniques can effectively control troublesome behaviors of

pupils, some researchers sought to demonstrate that these techniques were

useful in changing the attending behaviors of pupils. Several investigato:s

have demonstrated that teacher praise is associated with pupil attending..

That is. when teacher praise is arranged contingent on the attending of

pupils, the amount of time they "pay attention" is increased. for example,

Hall and his colleagues have clearly demonstrated in several settings that

teacher attention can alter the attending or studying _behaviors of youngsters_
G

(Hall, Lund, and Jackson, 1968; Cossairt, Hall, and Hopkins, 1973).

,Several researchers using Applied Behavior Analysis techniques in-,

,estigated various academic behaviors of children, One of the earliest

..tempts to obtain academic measures was the work conducted by Birnbrauer,

Wolf, Kidder, and Tague (1965) at the Rainier School in Buckley, Wash-
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ington. In their programmed learning classroom those investigators re-
.

ported that measures in reading, writing, and arithmetic could be continuously

obtained. Arthur Staats and his group c.otiducted several studies which .

related to the effects of reinforcement contingencies on Various reading be-

haviors (StaatS, and Butterfield, 1965; Staats, Finley, Minke, and Wolf,

1964; Staats, Staats, Schutz, and Wolf, 1962).

Perhaps the man who did most to stimulate the use of these procedures

in academic settings was Ogden Lindsley. When he carne to Kansas in 1965,

his major objective was to adapt and extent the techniques of behavior

modification so that they were used to'measure and change such skills as

reading, writing, and arithmetic. He referred to his system for obtaining

measurement of classroom activities as Precision Teaching

One of the essentials of this system is the movement Cycle. According.

to Lindsley, every behavior, be it academic or social, should be defined as

hailing a beginning and an end. Heretofore, behaviors were oftev counted

On a sampling basis. Every n seconds an oggervation was taken. Another,

and perhaps his most significant contribution, as that he reinforced

Skinner's recommendation that behaviors-be measured and graphed in terms

of frequency: more specifically, movements per minute.

So it went from the op.eranf conditioning work in the laboratories

that was concerned with conceptual systems, to behavior modification which

dealt with troublesome and attending behaviors in the classrooms, to pre-

cision teaching,which emphasized the measurement of a wider range of class-
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room behaviors, including academic skills.

In describing our research I have chosen the term. Applied 3ehavior

Analysis. To me this is a more generic term in that it subsumes tl.e prin-

ciples and techniques of the groups just referred to as well as other s. Also,

by operating under this label, a researcher is allowed to Use many tech-

//niques, methods of charting, and data gathering sy4ems; he is not restricted

to the artifacts or pet phrases of any sub-cult.

Charaeteristics .of Applied Behavior Analysis,

Several applied behavior analySts, in attempts to explain the sysi.eni,

have identified various components. One of the most widely quoted explana7

'tions was a paper written by Baer, Wolf, and Risley (1968). These re-

searchers described Applied Behavior Analysis by stating that it was applied,

behavioral, analytical, technological, and conceptually systematic.

In regard to Applied Behavior Analysis and curriculum research, I

would like to chara2terize this system as comprising five ingredients:

direct measurement, daily measurement, replicable teaching procedures,

individual analysis, and experimental contra] .

Direct measurement. When Applied Behavior Analysis techniques are

used, the behavior of concern is measured directly. If the researcher

is concerned with the pupil's ability to add fao\ts of the class 2 + 2 = ],

or to read words Yroma Ginn reader, those behaviors would be measured.

When Applied Behavior Analysis techniques are employed, the same behavior

that is scheduled for teaching is measured. This form of measurement is

contrasted to more indirect methods that use such devices as normative
)
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tests that could measure behaviors not.of immediate concern.

Daily measurement. A second important ingredient of Applied Behavior

Analysis is that the behavior of concern is measured, if not daily, at

.least very often. If, for instance, the pinpointed behavior is the pupil's

ability to add facts of the class 2 + 2 = 1, he would be given the-

opportunity to perform that skill for several days during a baseline

before a judgment is made. The reason for using several days' data is

quite obvious; it could be that on one day the ptipil performed very "f

poor13.r, the next day better, and so fOrth. Many times in teaching

and research the pre- post-test methodology is used. A test is given

before treatment and another is given after treatment. Judgments are then

made, based on the comparison of the two spores. Judgments or decisions

derived from such limited data could be pernicious; the consequences

f:-
for some children could be dithstrous.

Replicable teaching procedures. Another important feature of Applied

Behavior Analysis is that, generally, the procedures used to generate the

data in research efforts are adequately described. In most instances

they are explained enough detail that other interested researchers

might replicate their studies. By contrast, other types of research

sometimes explain general procedures rather casually, For example,

one Band X research study that used a phonics training program as an

intervention simply said that "Daily phonics drills were conducted."

It would be impossible for an interested teacher pr researcher to replicate

., t
/-
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these investigations. In Applied Behavior Analysis research, if a phonics

treatment was used, the reader would be informed not only about the amount

of time used for instruction, but also which phonics elements were stressed,

how they were presented, what the nature of the pupils' responses were,

and what type of feedback or reinforcement was proVided.

Individual analysis. The very heart of the Applied Behavior Analyslis

technology is that the data from individuals are presented. In fact,

some have referred-to this methodology as the Single-Subject method. In

an Applied Behavior Analysis study, if data are obtained on five subjects

a graph of each subject's performance would generally be shown. In doing
-

so, all of the ideosyncratic behavioral patterns become obvious. An

inspection of these graphs would likely reveal that although the general

effects on all five could be thd same, no two graphs' f pupil performance

looked exactly alike.

Other research systems report the data of groups--experimental and

control. Often a mean score is offered to explain the performance of a

group. It could be that the average score represents the score of no one.

It could also be that if a treatment has been used and the group effect

was positive, what in fact happened was that the effect was very signifi-
o

cant for some, ineffective for others, and had a slightly negative effect

oh others. However, when averaged, the composite effect was.positive.

It has never ceased to amaze me that in education, where bromideS professing

individual differences are so abundant, so much educational research is

group relevant.
;
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Experimental control. In every research study, regardless of the

methodology, the researcher is obligated, in one way or another, to prove

that the effects on the dependent variable were attributed to the manipu-

lated or scheduled independent variable. He must establish a functional

relationship.

The reason for such effort is extremely important. For if researchers

recommend that method C be used by all reading teachers because the re-

searchers found that it improved certain reading skills, they must be certain

that variable C and nothing else caused the improvement.

In order to substantiate their claims, the Brand X researchers often

resort to statistical control. Their typical research method is to form

control and experimental groups, give a pre-test, provide a treatment fc.)2-

the experimental group and no treatment or a placebo for the control

group, then give a post-test at the end of treatment. The pre- and post-

test data bf,the two groups are then statistically analyzed the

winner,,apnounced. The significance of the conquest depends upon which

probability level is achieved; .05, .01, .001.

By contrast, the applied behavior analyst would use experimental

control to establish relationships between the indP.pendent and dependent

variables. More specifically, he would use some form of replication.

The ABA design has been the favored form of replication. During

the first,A phase no treatment is arranged. Then a treatment is scheduled

throughout the B condition. In the, recapitulation phase the treatment is

removed. If the behavior changed in the B phase from the first condition
$

4_ _))
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and changed back to.its original level in the return to A phase; a reasonable

be made that a functional relationship had been discovered. There

are several other replication techniques available to the Applied Behavior.

Analysis researcher, such as the multiple baseline and crossover designs.

SETTING- AND STUDENTS

The majority of the research that will be presented here was conducted

in the Curriculum ResParch Classroom of the Experimental Education Unit

(EEU). This.research was conducted over a period of several years with

learning disabled children.-

The EEU, directed. by Norris G. Haring, has been in operation since

1965 and is pa'rt of the Child Deielopment and Mental Retaidation Center,

University of Washington. It is committed to the basic notions of '

Applied Behavior Analysis. That is, all, the important pupil behaviors

are identified and measured daily. These data are used to make various

educational and administrative decisions.

The Curriculum Research Classroom is smaller than the other classes

at the EEU; smaller than the usual public school classroom. The staff

includes myself, a head teacher, a research assistant, and a few graduate

students.

For the past several years we have chosen, as a research population,

elementary age children, ages 8 to 12, who have been identified as

learning disabled. Each year we have had six or sevenlchildren in the class-
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room.

Before entering our class, these children attended either regular

or special classes. Of the 35 children who have been in this class, 14

came from special classes. We have had only two girls in thiS classrocim.

Generally, their I.Q. sccres (for whatever that is worth) have been in

;, the normal range: from 80 to 115. Academically, the children we have

selected were achieving below their peers in reading, some by as much as

three years. Most of the children had related language arts deficits;

they were relatively poor in-spelling, composition, and penmanship. About

half of them were below average in arithmetic computatiRn.

Socially, with few exceptions, these children were quite normal. They

could carry on conversations about their homes, pets, hobbies, and sports

as well as most other children their age. Few of the pupils were behavior

problems; they have generally not been naughty childreri'. I must add, .

however, that many were referred because of beha-vior-problems'iti addition

to their academic deficits.

These children were as healthy as their non-BEU peers. Although .

they were absent a few days because of ,tpnsil infections, colds, and, flu,'

their absentee rate was no higher than would be expected of children their

.age. The same proportion of these children wore eye glasses as would be

expected; none of them wore hearip,g aids. None of the children were

physically disabled. Of the 35, about six were on',some form of medication

while in our class.'

)

A
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In regard to speech, Only two or three of the children displayed,

even mild, articulation problems. One pupil's speech was somewhat garbled,

but this was due to a combination articulation, rate, and ghettoeie problem.

The children Were from middle to upper-middle class homes. Some

of theoccupetions of their fathers were university football coach,
=

Boeing engineer, physician, high school teacher, construction worker.

Each year we begin with a different group of children. The pupils

stay in our class for four academic quarters. They are then returned

to their oiTiginal school systems. Most of them ha fVe gone -back into

regular classes, although some were placed one or two grades below their

age peers.

-RESEARCH

In this section, research will be explained by subject matter area: ,
, .

reading, arithmetic, spelling, communication, and pupil management. any

okthe Studies described here,have been published in Various educational

or Applied Behavior Analysis journals. The Complete articles will not
41:12

be included; each project will be greatly condensed. Hopefully,

hkweyel,..enough information will be provided so that interested teacherS'

may Be able to apply some of the findings or techniques in their classes,

and curriculum researchers may replicate certain of the procedures.

For those who would like to read the entire repOrts, teferences.are included

(see footnotes 1 through 13).
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Traditionally, there has been a research implementation gap. Re-

searchers have bemoaned the fact, teachers have not readily incorporated

theirfindings. There are many reasons for this lack of_ rapprochement

between researchers, and teachers. I believe the primary reason,. however,

that accounts for the absence'of extrapolation from research settings to class-

rooms islhat many teachers and researchers have generalization deficits.'

When dome teachers read research they are.unable to extract elements that
,

could be implemented in their classes. They tend to view generalization

as an all or, nothing proposition. If they can not incorporate everything'

that was used by the researcher, they will not accept any-of it.

Similarly, many researchers, when descril?ing their investigations

tend to convey the idea that their study should be generalized lock, stock,..

and barrel. Rarely do they suggest that some teachers in specific saltation::

use certain of their techniques or findings.

Throughout this chapter I have attempted to respond to this generalization

dilemma. Foll-wing each research summary in this.chaptex have included a

brief section entitled "To the Teacher In those sections 1 have discussed

several features from the research that teachers might consider u :ng

in their classes. These'are specific recconmentaitons that pertain to materials,

-sr

instructional techniques, me'asureivent, performance analysis, performance
,

objectives, and learning principle

Reading Research

Effects of phonics insttuction' on oral reading.) Perhaps no other
.

aspect of rea
-,,,ding ,instruction has generated more debate and confusion

..

P <



than the issue of phonics training. $omr. reading experts have stated categor-

ically that pupils must have 3n extremely good phonics background before

tormal reading instruction commences. Many .of them argue that unless

the pupil-is provided with systematic part-word training,, he will be lacking
.

certain word attack skills and hence will not become a proficient reader.

Other reading experts are Jess impressed by the ar: =snit that phonics

skills will transfer to other, wort complex reading behaviors. They maintain

that the English language is so irregular that it is fruitless to teach phonics

rules and generalizations. They recommend, therefore, that reading instruc-

On be more dii'ect, that pupils shculd be taught words rather thin word

. elements.

As is the case with most controversies, extremists are rare in reference to the

.,rhOle- part-word argument. Most teachers have taken moderate approzches on

the matter. They see merit in teaching certain phonics generalities along with certain
a

ex_.cej tions and some whole words. Nevertheless, even though most reading teachers

do net take radical positions on this issue, the controversy persists.

The research described here was designed to bring data from an Applied

Behavior Analysis approach to bear on this topic. We sought to obtain data

regarding two questionls: a) if the phonics-skills of a pupil are improved,

will his ability to read orally increase; and b) if his phonics skills improve,

will coucurrent gains be noted more in a phonics or a non-phonics designed

reader.

The. subject in this research was a 10-year-old boy. He had been

described as dyslexic . Daily measures were obtained from this boy in seven



areas: five phonics skills and two in oral reading. The five phonics skills

emphasized medial vowels, consont--xt blends, sourv, blending, translocation

of letters, and digraph-diphthongs. In oral reading the pupil read from

a Lippincott-and a Ginn reader. The former reader was designed primarily

on phonics principles. the latter on'the whole-word method.

To assess the boy's performance in the phonics, areas, five word sheets

were constructed. The medial vowel sheet contained a list of 20 three- or

four-letter words. Each word contained a short medial vowel. The consonant

list was made up of 20 words, each beginning with a different consonant

blend. The sound blending list contained 20 consonant vowel- consonant

words. The translocation list comprised 25 words that 'contained letter combina-'.

tions that are potentially transposable (flit, clap, split) . The-digraph7cliphthong.

sheet was made up of 26 sets of words. Each set featured a different combiriation,

e.g., ee or ay.

A correct response for -the medial vowel and consonant blend tasks

was the accurate writing of only the vowel or the blend. A correct response

fOr the sound blending, translocations, and digraph-diphthong tasks was

the correct spelling of the entire word.' A correct oral reading response

was the correct pronunciation of a word. Errors consisted of omissions,

substitutions, and additions.

Correct and incorrect rate scores were obtained in each of the seven

tasks. To obtain these rates the teacher timed each performance, e.g...

medial vowels, and counted the number of correct and incorrect responses.

She then divided the number correct and the number of errors by the time

required to complete each task,

A
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An AB design was used for this research, baseline And intervention.

During the baseline. period the pupil was provided with feedback on ais

phonicr-s performance. When he responded to the five sheets the teacher

corrected his papers and pointed out what errors were made and told him
..

the correct responses. Meanwhile, througlkout this baseline phase, no instruc-

tion was offered as the read orally from the two books. As he read., if he
.

erred on certain words, the teacher merely suggested he continue reading

Throughout the next condition instruction was scheduled. Prior to

obtaining the seen measures a 10-minute instructional period was arranged.

This instruction was the Slinger larid teaching procedures which
t.

emphasized the principles of multi-sensory instruction. Some instructional

time was devoted to each of the five phonics elements. No insti action was

focused on oral reading. Reliability checks were made during both conditions

of the *study for each measured behavior. These chepks pertained to timing,

accuracy of marking 'the-responses, and 'general procedures.

Three rather important findings came tram this,study: a) when phonics

skills were*precisely defined,and when instruction was,..,,redi cted toward them,

those skills were improved; b) when phonics skiDs improved, so did oral

reading rate (correct rates increased,' incorrect rates decreased); and c)

more improvement was noted as the pupil read from the phonics reader than

from the non-:phonics reader.

In regard to the last point, Figure 1 is provided to illustrate the changes

its oral reading rates across the two conditions for both readers. The data

from the wholerword book are on the left portion of the figure, and from the
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, ::
phonics book on the right. The vertical lines in both portions of the 'hart

separate baseline and instructional phases.

,,- Figure 1 about here

One way to compare the data from both books is to contrast median,

scores. The correct rate median gains were greater for Lippincott than for

Ginn. Likewise, the incorrect rate median gains were greater for Lippincott.

Another way to compare the data is to contrast trends. An inspection of

the correct rates across conditions in the Ginn reader reveals that the trend

of those data was only slightly more acute during the intervention than the

baseline phase. By comparAson, the differences in the trends of the correct

rate data in the Lippincott text are greater. When error rate data across
-r-V

conditions are studied, the trends in the Ginn book are about the same.
q

However, when the errors in Lippincott are analyzed, the trend of the inter-
,

vention phase was downward, whereas the trend of the baseline phase was

upward.k_
I

"To the Teacher." There are at least three points from this study

the teacher might consider , One important notion is to carefully define instruc-

tional procedures. In this project Slingerland techniques were used; not
19

only were they precisely defified, they were consistently used.

Another point from this study is that pupils should be required to

respond to the same material during a project. Daily, throughout this study

.,

Q
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thecoupils responded to five word lists that were the same. Had those materials

varied from one day to the next, the teacher would not have known which

particular words were learned and would,therefore, not have known whether

her instructional technique was effective.

A further item to consider from this project is that often, in order

to monitor the development of advanced skills such as "creative writing"

or "reading ,'r several sub-skills related to that major skill must be measured.

In this report seven measures were obtained daily: five in phonics, two

in oral reading.

Comparison of measurement that is direct and daily with achievement

test scores 2 Perhaps the most widely used technique for evaluating pupil

progress is the achievement test. In many school systems an achievement

test is given at the beginning and the end of the year. Achievement test

scores pertain to such skills as reading, spelling, and arithmetic..

These scores are".,11 fgr various purposes. $cinetimes they are .

considered to document teacher competency. At other times they are used-

to make placement decisions; whether to assign students to'special or regular
ti

classes, high or low reading groups, or to one gradb or another. At other
7

times they are used for purposes of communication, to report pupil progress

to teachers, administrators, or parents.

The two important evaluative dimensions that are void when achieve-

merit tests are use,43 are direct and daily measurement. Often the achievement

ti



-20-

test measures a behavior that is only indirectly related to the behavior of

concern. And inevitably the -_chievement test provides an infrequent measure

of performance, for gerherally they are given once or twice a year.

Although for some years we had expressed these,critieisms about

achievement tests and strongly recommended that they be replaced by direct

and daily measures, we did not know how disparate the two systems were

in regard to describing performance. Our criticisms were not substantiated

by data. Two years agoi, therefore, we arranged a situation to compare

the efficacy of the two system' achievement _test and,clirect and daily

Lseasurement. 1

At the beginning and the end of the year we gave o. yr pupils the

_ Metropolitan Achievement Test (MAT) and the Wide Rang° Test

(WRAT). Throughout the year we also obtained direct and daily data from

the children in reading, writing, spelling, and arithmetic. At the end of

the year we then compared the reading subtest achievement test scores with

the reading data obtained from direct and daily rdig sur emont . Several dif-

feretices between the tWo measurement system's were evident.

'First it was discovered that the achievement tests did not agree among

themselves. The fail testlisagreed fore than one-half.grade level for

three of six children. The most discrepant scores were obtained by a

pupil who received a 2.4 rating on one test and 4.4 on the other, The

scores of the two tests in the spring disagreed four out of six times.

The widest differences for a pupil ontthe two tests were 4.0 and 8.7.

In regard to placement we compared the actual initial placement of
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pupils when direct and daily measurement procedures were used with their

fall achievement test scores. Using our method' Of placement we required

each child to read several days from a number of'readers representing

different grade levels. We graphed correct and incorrect rate perfor-

mances as they read from these texts. After several days we analyzed
4

the data and selected initial readers for the children based on their

relative performance. Only three of the six placements, according to direct

and daily measurement, agreed within one-half grade level with an achievement

test score. A cornpar,ison of the book level they were actually reading in

at the end of the year with their spring achievement test scores revealed

concurrence betwe-- --In achievement test and actual placement fair out of

six times.

In regard to the data about pupil growth throughout the year, all the

pupils gained when the MAT scare was considered. Their spring scores were

all higher than their fall' scores. According to the WRAT, however, there--

was no growth for two pupils and a deterioration for another. When direct

and daily measurement was considerd, all children improved. Furthermore,

this improvement was indicated in three ways: their correct rates increased

from fall to spring, their incorrect rates went down, and they read from

'more difficult material in the spring than in the fall. Achievement tests

provided only a.grade level difference score as a measure of improvement.

A final advantage of direct and daily measurement over achievement

test measurement must be emphasized. When the former system is used, a

teacher can see from one day to the next whether progress is being made.
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If the data indicate the child is not improving, a different teaching

routine can be scheduled immediately. By contrast, if a teacher waits

until spring,to discover whgther or not her teaching was effective, she

would not have time to re-,design her instruction if the pupil was tailing.

"To the teacher." This project clearly points out the results of

using indirect measures such as achievement tests. That is, pupil scores

on achievement tests are not always correlated with their performances

in the classroom. The report also suggests what can happen when per-

formance is measured infrequently. Since all behaviors are variable, any

educational decision made from one or two samples could be inappropriate;

the consequences, for the child, couSbe less than desired.

This study also urges teachers to place students in readers based

on their daily performance from classroom materials, and to use direct

and daily procedures to communicate progress to parents and teachers..

Further, this study strongly suggests that teachers use pupil data to

evaluate all instructional techniques that might be scheduled to improve

reading.

Another aspect of this study which merits consideration deals with

communication. Many teachers, particularly special education teachers,

have used direct and daily measurement data to communicate children's

growth to their parents. They have found this method of communication far

superior to other styles because of its objectivity and individuality.

A final note from this study pertains to the widespread and current

practice of using achievement tests to evaluate performance contract
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situations and teacher performance. Many teachers have been critical as

to the use of achievement tests for these purposes. Unfortunately, when
--..,

asked for alternative evaluation strategies, many are unable to respond.

The method for evaluating reading in this'study and other academic skills

throughout this chapterdirect and daily measurementshouls;1be seriously

considered as a replacementforrachievement tests. _c

.. Effects of various reinforcement contingencies on oral reading

rate. 3 The research presented here comprised three studies. In each,

the effects of a reinforcement contingency were investigated. In two

of the studies the contingency was arranged for correct responses and

in one, for errors. The reinforcer in these studies was leisure time.

Pupils, during certain conditions, were able to earn minutes of free time.

In each of these studies correct and incorrect rate data were gathered.

Incorrect responses were additions, omissions, and substitutions. The

studies shared other common features. As the pupils read, some feedback

was provided; if a`word was mispronounced or left out, the word was pro-

nounced by the teacher. Comprehension data were obtained in all the studies

in addition to the oral reading data. Reliability checks were also obtained.

A second observer monitored some of the sessions and checked the teacher's

timing, counting, and general procedures of the experiment. A final feature

included in all of the projects was that each pupil read daily from two

readers. One reader was used as the experimental text, the other as a

control. In the conditions where a reinforcement contingency were
I

scheduled, it was associated with only the experimental text. NO inter-
4, )



-24-

ventions were scheduled for the control reader .

In Studyl an 11-year-old boy read orally for five minutes each day

from two readers. The experimental reader was a Bank Street text, whereas

the co\ntrol reader was a library book, Encyclopedia Brown Saves the Day.

This project used an AB design. During the first condition neither

instruction nor reinforcement contingencies were arranged. Only a type of

feedback was in effect. Throughout the second condition a reinforcement

contingency was arranged. The requirements of this contingency wL-e that

if, after the five-minute reading period,' his correct rate was equal to

or exceeded 50 words per minute, he was granted point's on a 25:1 ratio

(for each 25 points he earned one minute).

When his performances in the two conditions were compared, it was

revealed that, on the average, his correct rate improved by about 12

words per minute from first to second condition, while his error rate was

reduced about one word per minute. His reading rates throughout both

conditions in the control reader were stable, hence unaffected by the

contingency.

In the second project the pupil was a 9-year-old boy. Daily, he read

from a Bank Street and a Merrill reader. The fornier text was designated

as the experimental book; the later, the control book. The project used

an AB design. The first period was the baseline; during the second con-

dition a contingency was arranged for the experimental text. The contingency

focused on errors and involved a withdrawal of points. Each day the pupil

was given, non-contingently, 15 points. The points were then taken away
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on a 2: 1 ratio, for every two errors one point was withdrawn. At the

end of the reading session the remaining points were redeemable for minutes

of free time.

The results of this project revealed that the student's incorrect

rate improved from one condition to the next. However, his Correct rate

across conditions was unaffected. His rates in the control text were un-

changed across conditions.

In Study 3 the pupil was an 11-year-old girl. The two readers were

from the MacMillan and Laid law series. The MacMillan book served as the

experimental reader.

This ekperiment was composed of four phases: an ABA design was used.

In'the first and third conditions, feedback was provided as the girl read.

Neither instructions nor reinforcement contingencies were arranged.

Throughout conditions two and four, a 30:1 ratio for correct responses was

scheduled. For each 30 correctly read words, one point was given.

The results of this project indicated that, generally, the girl's

readinc, performance was superior throughout the conditions of reinforcement

to those phases performed without contingencies. In Conditions 2 and 4

her correct rates were higher and her incorrect rites lower than during
l'"41

Conditions 1 and 3. Her correct and error rates, as she read frOm the

control reader, were stable throughout all conditions.

As a result of the reinforcement contingencies, improvement was

noted in all three studies. Of perhaps some interest were the specific

effects of the contingencies in Studies 1 and 2. In Study 1 the contingency
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applied to correct responses; in Study 2 the contingency was arranged for

errors. In Study 1 correct rates were influencect,migre than error rates.

In Study 2 errors were more influenced.

"To the Teacher." Many procedural features from this study could be

used by teachers. First, the timefor reading instruction was rather brief,

about 15 minutes per day per child. It has been our experience that when

good material is used, when the ongoing reading procedure'g are satisfactory,

and when effective teaching techniqtes are used, pupils thrive, even though

the reading periods are short. This, sho ld-be rather -encouraging to teachers

who have several children in their classes, and yet want to r.Lclividualize

their programs.
4

Another consideration froin this study regards the use of two readers.

Classroom teachers may not be as concerned with the control feature of the

second reader as we weie. However, a teacher might want to use two readers

for a different reason; perhaps for generalization purposes. She could

have a pupil read from two texts and arrange some teaching technique such

as drilling on errors for,only one reader. By obtaining data from both

readers the teacher could determine, first of all, whether the technique

influenced the reader it was associated with, and second, .whether the

effects transfered 'to the other reader .

Teachers should note the various ways contingencies were arranged in

this repo;-t. Pupils can be given something for a certain type of performance

or they can lbse seething deOpnding on their performance. They could

gain points for correct responding and lose for errors. Reinforcement
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-e'systems fiave furthei flexibility since the gain and loss ratios can be

adjusted. A pupil could gain points on a 5: 1 ratio (one point for five

correct responses),, or the ratio could'be Set at 500:1. The possibilities

are infinite. Another dimension of the reinforcement sy*m is the event
.0 .. ,
that is either gained or lost. Such events in the past have been points,

minute of free' time,, models, classroom privileges, recess..

Effects of previewing orr,oral reading.4 'Whereas the previous study
. , P

investigated reinforcement contingencies as.they influenced oral reading,

This experiment dealt with non-contingent interventions. These non-

9

/

-
contingent events were three types of PreviewingN oral, silent, and teacher

previewing.

Various forms of previewing hav been .used'for.years by teachers of

reading. Publishers have recommiedthi's approach as a method for teaching

flueri9y. In spite of the widespread use and support of this technique,
.

little research on the topic is available.
40.4 .

Two studies that used three types of previewing will be presented.

In both studies the general procedures were the same. The pupil read
4

orally Or two minutes daily. Feedback regarding mispronOunced or omitted

0 words was prided\
rzav

.1ided throughout the studies. In both studies reliability,

checks were obtained regarding_timing, accurate monitoring of responses,

and general-operating procedures.

In Study 1 the pupil was a 10-year-old boy. He read from a Lippincott

reader each day. This project consisted of five conditions and used an

ABA design. Throughout Conditions 1, 3, and 5, only feedback was scheduled.
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During-the previewing Conditions the pupil was requested to read orally

the material he would again read orally. The first reading was considered
.

as practice, the second the "real".performance. Throughout the'firsereading

the pupil was coached on difficult words; this Was not the case when:he read

a sec'nd time. Only the data from the second reading were graphed;

These data indicated that oral previewing had substantial effects on correct

rate. Although his incorrect rate maintained across the various conditions,

his correct rates, during previewing conditions, were nearly double those
.

rates when previewing wa not used.

In Study,2, two types of reviewing were used silent previewing a"nd

teacher previewing: - The subject in this study was nine years old. He read

each day from a Lippincott text.

This study, used an ABA design for both types of previewing. During

the first condition onlithe feedback procedures previously described 1,vere

in effect. Throughout the sc-ond,phase,. silent previewing wat scheduled.

Prior to reading the story orally, the- boy read it silently.. As he did so,

he could ask the teacher for- unknoWn words. In the third condition ,the

previewing technique was not included. These data indicated that the

technique greatly influenced correct rates and mildly influenced incorrect

rates.

The next part of the study investigated the silent previewing technique.

Following the baseline phase, :which was the final condition of the first

part of the study, the teacher read to the pupil the material.that he'sub-

sequently read orally. Throughout the next condition no previewine 'vas

,t4
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u:red; then, in the final or fifth condition, previewing was agr

tuted.
1

In comparing the data from the final three conditions, it was 'apparent

that although incorrect rates were not affected across conditions, correct

rates were substantially altered. "During the teacher preiriewing condition

. the pupil's correct rate was nearly double that prevailing diing non- :

previewing conditions.

?"To the Teacher" In this report, all types of previewing-were
t: i

effective. Their grdatest effects, however, swere on correct rates;

incorrect rates were not significantly improlYcidf:

The'.efore, if a pupil's rate of committing errors is too higk and the

teacher desired to concentrate on rtducing them, she should perhaps k

select a tactic other than previewing- She might choose to drillithe pupil

following each reading assignment on the errors he hac: made. 'Or',. the

rnighi design a technique that focused on some particular error pattern of
r.

the pupil. However, if Lhe teacher's goal is to improve a pupil's fluency--

\his correct rate--one_of the types of previewing used here could be appro-,

priate.

We have investigated other types o' previewing, such as allowing the

to listen to a tape recording of the story he will read. In another

fry cct wo recorded on language master cards phrases from the story the

would subsequently read. Aster he listened to the phrases he read

the complete story, insofar as increasing fluency, all these previewing

techniques have gene,ally been effective.
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Relationship of oral readiligetand comprehension. In the previous two

studies the major concern was he mgasurement and deve ment of oral reading.:

In this study, although oral' reading, was again of primary concern, equal

emphasis was directed toward silent reading and answering comprehension

questions

This itudy ran for three quarters. Daily, four measures were'obtained.

The measures pertained lo oral reading, answering comprJhension questions

from orally read material, silent reading, and answering questions from'

material read silently-. Throtighout t first two Quartets the pupils read
17,

orally, from a Lippincott reader and silently from.. a Ginn text. 1,,e two,
1

readers were matched as to reading difficulty. That is, as the pupil read

fly from the two texts'for a few days, his rates in both texts were

about the sarile

Each ,day,the pupil read 500 words orally in a Lippincott reader, then

sr.swered.30 comprehension questions. As the pupil read, the teacher supplied
sst---- , , i

(

missing anct,mispronounced words. He then read 500 words silently ':-, a Ginn,

reader and answered 30 comprehension questions.. No feedb .c .. was provided

for silent readrng. The comprehension questions were of three types:

r

interpretation, recall, and sequencing.

F'ollowinF a baseline period where neither instruction nor reinforcement

contingencies were in effect, the class was split into two groups. With one

group a contingency was scheduled for oral reading rate. for the other, the

contingency was arranged for the comprehension of orally read material .
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The contingency was based on progress and focused on errors. In oral

reading a projected trend was drawn on the graph. If on any day a pup'1's

oral reading rate was lower than that slope, he had to practice the words he

erred on. Each error was embedded in a phrase; for several minutes he Prac-

ticed reading those phrases. In comprehension a similar projected trend was

drawn .If, on any day a pupil's comprehension score was below the line,

he had to re-do the questions he had incorrectly answered.

A crossover design was used for this research. During the first quarter

the contingency wal in effect for some of the pupils for oral reading,

and for other pupils for comprehension. Throughout the winter quarter

the project was conducted again. The only difference was that the groups

were alternated. Those who were in the oral contingency group in the fall

wer' now in the comprehension group.

The project was run for a third time in the spring quarter. At that

time the mode of reading the texts was switched. Lippincott now became

the silent reader and Ginn the oral reader. Dining that quarter both con-

tingencies were alt,...rnately arranged for all pupils. If, during the first

part of the quarter a pupil was in the group where the contingency was on

oral reading, he was, in the second half of the quarter, transferred to the

group where t. contingency was on co, ?rehension.

Reliability checks were scheduled throughout the year. These checks

focused to timing, accurate c )..inting of responses, and 7eneral procedure .

Sev arai findings from this research should be noted: a) when the con-

tingency was arranged for oral reading, tha' performance improved; b) when
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the contingency was arrange d for oral reading comprehension, that performance

improved; c) when the contingency was arranged for oral reading/ oral

reading comprehension was unaffected, silent reading and silent reading

comprehension improved, and d) v.hen the contingency was arranged for oral

reading comprehension, ora. reading improved, silent reading and silent reading

comprehension improved. The biggest gains were those indicated by points

a andb.

"To the Teacher." Teachers could consider some procedural matters from

this study. Throughout this project the pupils read 500 words each day orally and

silently. This seemed to be a reasonable amount; the nupils v,ere generally attentive

and they read enough material so a complete story or a large portion of a story was

covered.

Other projects discussed in this chapter were 3cheduled by time, that is,

the pupil read two or five minutes each day. Whether the teacher prefers that pupils
a

read a fixed number of words or for a certain period of time each day, she should

settle on one method or the other . If the situation is not stabilized in respect

to amount or time, the data from one day to the next will not be comparable.

Some teachers are, however, dissa'isfie.d with both options because they

want children to read complete stories. One way to schedule urn rorm times

or amount- and also allow pupil3 to finisn their stories is to have them read

beyond the point of timing. If, fon example, the teacher requires the pupil

to read for five mintn.s and at the end of that time a half page remains of

the story, she could make a rr P.,.k at the five-minute poi.,t,_and let him continue

reading until a logica: conclusion is reached. The data from the five-Tninute
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reading could be'recorded, thus_ providing,the teacher with a reliable measure

since the same unit of reading was measured each day.

From this 13 2.oject teachers could also consider the instructional technique

that was used and the way it Was scheduled. First, the instruction for oral

reading amounted to requiring the pupil to rehearse his erited words embedded
`*14.-

in phonics; the procedure for teaching comprehension merely required the
t.

,
pupil to correct ,incorrect answers. Second, instruction fox oral reading

.

or answering comprehension questions was"scheduled only when the pupills.,

performance was unsatisfactory. If his performance was adequate he received=

no instruction.

A final point to be considered from this project is that teaching should

be focused on the behavior of concern. In this project the greatest oral

reading and comprehension gains occurred clur.ng those phases when a

teaching technique was directed toward those behaviors. Although generaliza-

tions sometimes occur, as noted in the first reading project, the teacher

should still direct her attention to the immediate behavior of conc _trn, rather

than a relat d skill.

Arithmetic Research

Using an antecedent event to facilitate subtraction. In the early

days of behavior modification and Applied Behavior' Analysis, behaviors

were altered almost exclusively by reinforcement contingencies: Since reinforcers

such as tokens, praise, or candies were always presented :.--fter the designatpd

behavior occurred, tley were referred to as subsequent events. That many
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subsequent events functioned as reinforce...s has been amply demonstrated.
t

Some reinforc'ement theorists .lave.boasted that if fhey can find a reinforcer

for a given individual they can to h him several.skills. I certainly would

not contest such a claimreinforcers are here to stay. r

However, behaviors are altered in other ways. Many ties the events

that come before the behavior occurs are influential. Certain antecedent

events have long been used by teachers and parents in their efforts to instict.

children. Many of thosee.vents are reported tfi this monograph; for example,

previewing, modeling, and verbal instructions.

The'e.,Teriment briefly described here was one of the initial Applied

Behavior itialysis research efforts that invesjig4ted the effect of an event other

. than a reinforcement cc,ntingency. The experiment comprised three studies;

each used an ABA design. The pupil in the experiment was a:, II-year-old

boy.

Study I consisted of three conditions. Throughout,the study the boy

w-ts required to perform 20 problems of the type [ - 2-= 6. In the baseline

phase he received no teaching, feedback, or reinforcement. When he finished

the 20 problems, he was thanked and sent on to another academi& activity.

During the second c9ndition, he was required to verbalize each problem

before he wrote the answer. He said, for instance, "Some number minus 2

equals six." He then wrote the answer . The teacher monitored his behavior

during this phase and reminded him occasionally to verbzAlize each response.

During a third phase, he was asked to refrain from verbalizi,ig the problems

and answers.
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/
The data from this study indicated that\his perf4mance was far superior

in the conditAon where verbalization was required than during the baseline

phase/when no verbalization was demanded. Further, his performance. maintained,

even improved, in the.final condition when verbalization was no longer practiced.

Two other studies like the first were carried out. In the secohd, problems

of the type ( 20 = 40 were used. The problems in the third study were like

4 3 = 9 - [ ] . Both of these studies comprised three phases, During the first,

no verbalization was required. The pupil Ar.,vVialized each problem and answer

throughoutphase 2; then, in the final phase, he no longer verbalized.

The results of these studies were identical to those of Study 1. During

the baseline phase his correct rate and accuracy were low, then much improved

in the gecond phase. In,the final condition the behavior of subtracting was main-

tained, in spite of the removal of the cue.

a

"To the TeAher." The experiment demonstrated that a technique that

has been used for years by teachers and parents can be p!--4:zt.tive. Many

teachers have encouraged their pupils to think before they rake a response.,
k .i ,,

More importantly, this experiment 'demontrated the inclusiveness of Applied

Behavior Analysis techniques. Clearly, all the teaching variables used.by

teachers for yearsmodeling, various aids, ani) mnemonic systems--can

evalluated within the Applied Behavior 'Analysis framework. These events

can_ls easily be subjected to analysl as the many reinforcement variables

that have for so loAig been monitored by this system.
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3

This project, like several others, emphasized the idea of using consistent

materials. If a teacher wishes to teach a specific skill, she must define that skill,

thin provide the pupil with materials-of that type. Often teachers are frustrated

in their attempts fo teach specific arithmetic skills from commercial texts. The

items in some texts vary considerably from one page to another. 'Teachers who

wish to teach pupils to be proficient with specifk skills are, therefore, forced
-- , i.,.

to construct their own.:arithmetic sheets. When 'it iS necessary to prepare

supplementary materials, the teacher should first definq a s cific class of

problems to teach (e.g., addition problems where the addends are from 3 to 9

and the sums from 6 to 18). TText, several sheets which contain problems

of this type should be made; the same number of problems should be on each

sheet. The teacher may also want to use all different problems on a sheet and

different arrangements of problems from one day to the next.

The sequencing of phases in this report merits some consideration. Each

project in this report consisted,of three phases. During phase onebaseline--

it was confirmed that the 9upil needed assistance. During phase twos -when

ale verbalization technique was scheduled -he improved. During phase

three -when the technique was removed--his behavior maintained. This

arrangement of phases should be the most Popular teaching design; for not only

does it allow the teacher to ascertain the effects of her teaching technique

(phase 2), but it allows her to view how Well the pupil's behavior maintained

when the technique is taken away (phase 3).

Another feature to be brought out from this project could be offered as

"4
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a warning, "don't allow a teaching technique to be used too long." In this

project, although the pupil reacted favorably when the technique was schedule&

he improved even more when the technique was removed. Although the teaching

technique was initially necessary, had it been left in too long subseqUent growth

would have been inhibited.

Use of modeling to influence acquisition of arithmetic skills. 6 The

instructional technique used in this study is perhaps the oldest and most widely
)

used technique available--showing and telling someone how to do something.

Many times teachers, in their efforts to assist pupils to compute certain types

of arithmetic problems, go to the chalkboard and demonstrate how a problem

should be solved. As they go through the steps of the problems, they verbalize

the process. Sometimes the sample problem is left on the board as the children

complete their assignment.

This experiment comprised three studies. Throughout, ABA designs

were used. In Studies'l and 2 the intervention involved the demonstration of

a problem, then leaving that sample as a model for the pupil to consult. In

Study 3 components of that technique were investigated. Reliability checks

were obtained in all three studies in regard to timing, accuracy of marking

responses, and general procedures.

In Study 1 the pupils were assigned different types of problems. Some

were presented problems like 470 249 = [ 1, others, multiplication problems

like 22 x 13 = 1 1 and 8 x 0 = 1 1. During the baseline phase the pupils

t_
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received no instruction, feedback, or reinforcement. They worked for two

minutes each day on the sheets.

Throughout the intervention condition the modeling technique was used.

The pupils were shown how to do a problem of the ssigned type and that model

was left on their sheet. They could ref:,: to the motel at any time. The data

throughout this condition revealed that rapid acquisition occurred for all pupils.

Furthermore, throughout the intervention phase their sco es were nearly all

'perfect. In the final condition, when the modeling intervention was removed,

their scores, with few exceptions, remained high.

Throughout Study 2 the pupils were assigned different problems than

those used in the first study. Again a baseline phase was scheduled. Their

performances were generally 0% throughout this period. Next a feedback inter-

vention was arranged. Following the completion of an assignment the teacher

marked each pupil response as correct or incorrect. This checked paper

was handed back to the pupil. Since the students could not do many of the

problems, most of their responses were marked as errors. None of the pupils

progressed during this condition, although the procedure was in effect for

about seven days.

In the third phase, the same modeling technique used in Study 1 was

scheduled. The results of that period were as impressive as those revealed

in Study 1; effects were immediate and lasting. When the intervention was

withdrawn, the accuracy of the pupils continued to be good.

in Study 3, eiein,--mts of the modeling intervention were used. Throughout
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this study different problems were again assigned. As in the other two studies,

the pupils worked two minutes each day on the problems. In the fi -st phase

no teaching was scheduled. During the intervention phase the mocel alone
ti

was used for some of the pupils. The sample Problem was placed o.i their

work sheets, but they were not shown how to perform the problems. For other

children, during the intervention period, only the demonstration wal provided.

The teacher showed them how to do a sample problem, then took away the

mOdel. The pupils were unable to refer to the sample as they worked the problems.

The results of these efforts indicated mixed success; for some pupils

this partial technique was effective, for others it was not. Since the total

technique--demonstration and permanent model--required about two minutes

of instructional time, it was recommended that the whole inter iention be used.

"To the Teacher." There are a number of features from this report' that

reinforce notions presented in other projects. For one, this report illustrates

again how arithmetic problems of certain types can be taught as a group. For

another, this report also used a maintenance phase that served to indicate

whether a certain level of performance would maintain once instruction was

removed.

Another point that has been stated earlier, is that effective teaching tech

niques are not always complex. the one used heremodelingconsisted of

only a-few elements and took only a few seconds to administer. In fact, some

children, as indicated by the last experiment in this report, were able to learn

new information when only,a part of the modeling technique was used.
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In regard to tea61-iing procedures, I advocate that they, of course, be

effective, but as simple as possible. There are two reasons for using only the

mildest and briefest remediation pKocedure. One, if a procedure is used that

takes more time than necessary, teacher and pupil time are wasted. Two,

if a complex procedure is ufid to effect change, an inordinate amount of time

could be spent in weaning the pupil from the procedure. Teachers, like

physicians, should prescribe enough'treatment to cure the problem, but no

more; for iri both cases treatment immunities may build up that require the

use of complex solutions.

7
The imkortant message:, however, to come from this project is that once

a type of skill has keen specified for insi:ruction, and a legitimate technique

such as modeling is arranged, the acquisition of that skill can be sudden. In

this project, once the teacher showed the pupils how to do the problems, they

invariably complied. Their acquisition of the skill was not gradual over a

period of days, but immediate.

Proficiency techniques and arithmetic.7 With some pupils, for certain

types of problems, the basic concern is for proficiency, not acquisition. Some

pupils are able to conilau,.. certain problems, b.:q they require so much time

to arrive at the answers that they are not proficient.

In order to use computation skil;s in everyday situations, a person must

be somewhat facile. If he i3 required to make change, he must do so within a

reasonable time. If someone buys a commodity' from him worth $15 and gives

him $1.0, he must rapidly calculate how much change he trui...4 return. The'
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customer would be unirapressed if the merchant took 10 01 15 minutes To complete

such a transaction.

In thiS series of studies, several intecrvt,ntions were scheduled in attempts

to assist pupils to become proficient with certain arithmetic facts. In most

instances, ABA designs were used; in every study reliability measures were

obtained.

Initially, in order to determine.whether the pupils were proficient or not,

we obtained data from public school pupils the same age as ours, as they worked,

on several types of problems. We then calculated the correct rates of those

pupils for the various classes of problems. ,Next, for all cla3ses of problems',

the correct rate scores were ra_-_1(ear. We selected the 75th 'percentile score for

each class as the desired rate; to be proficient, our pupils hae to scene at or .

above that score.

During Study 1 A baseline period vo4as initially scheduled. Throughout the

intervention,period a verbal instruction was programed. Eaclb day, prior to the

arithmetic assignment, the pupil was instructed to go faster."

The results indicated that the correct ra.es of all-children improved during

this phase. Most of the pupils obtained rates that were proficient. When the

instruction ,,vas no longer scheduled throughout the third phase their correct

rates contin,:ed to be satisfactory.
A

In the next study, following a Ipaseline phase, contin,j,ent toy models

were arranged. Throughout this intervention pl.ase a 4: 1 ratio was scheduled;

for each four correct rcspoases one pc.rit was granted. Models were purchased

for 50 to 75 points. All the children's correct rates 'mproved when this con-
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tin gency was arranged, bu.,,t, not as much as when the simple instruction was

used. Some of the pupils' scores reached proficiency, When the !intervention

was-removed, the correct rates of the pupilstgenerally maintained.,

In the nex, study three types of feedback were investigated, 'Following

a baseline phase, a type of feedback was arranged. The three types of

feedback were: a) indicate correct and incorrect problems on the pupil's

paper, b) inform him of yesterday's and today's correct rate, and c) tell him

the day's rate and the desired rate.

The results froai these feedback studies were very unimpressive; only

Small gains were noted for a few children. When the interventions were

removed, some rates actually fell below baseline level.

The final intervention in this series of studies was a co.-nbination

of the two most successful profi-dency techniques. The intervention cam

pri_ the instruction to "go faster"! and the toy model contingency. Fol-

lowing another baseline, this intervention was arranged. during the inter-

vention phase, prior to responding to the prOblems, tht- pupil was given the

instruction; then., following the session, he was granted potntsrjede.emable for

Aode ls on a 4: 1 ratio.

The results of this study were the most impressive. All pupils' correct

rates improved r ,re than they had when eiler the instruction or the model

i ,':ervention was used. In every case-proficiency Yates were reached.

"T' the Teacher. An important f ature of this'project teachers should

,.

consider regards the distinctiort betWeeh acquisition and proficiency. One



reason to develop such a discrimination is that the goals for either are

different. Generally, the objective. of acquisition projects is accuracy;

whereas the objective of proficiency projects is increased speed.

A further reason for distinguishing between the two types of per-

formance is that, quite likely, certain instructional techniques are better

stilted for o' asoect of performance than the other. When the concern is to

assist pupils to acquire certain behaviors, some of the instructional procedures

might be modeling, various manipulative aids, drill, If the concern is to

develop proficiency, certain useful techniques might be those discussed in =

this report. telling the pupil what is expected and reinforcement contingencies.

This project again noted the positive effects of simple teaching. When

the pupil; were told to "go faster," they did. In fact, the effects of simple

instructions were even more influential than contingent mo;lels. Often, when

instructions are clearly and consistently stated, pupils will comply.

It must be pointed out, however, that the best effects on math per-

formance were noted when the two procedures were combined. Although I

have cautioned against using more instructibn than is necessai-y, coulsi

be that in order to obtain immediate and impressive proficiency gains, two

established prodedures should be combined.

A further note from this research that should be considered by

to chers is in reference to in ineffective procedure. Teachers should

b- o tl lookout for not only those procedures that are generally effec-

tive, but those that are generally ineffective. Three types of feedback

were used in this study and the performances of only a few children were
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iinnimally influenced. In the preceding study a type of feedback was not

effective in an acquisition situation.

To us, these results were surprising, for there is an abundant litera-

ture about feedback which generally acclaims its benefits. It is possible

that our pupils had poor experiences with feedback and generalized from

that. It is also possible that the types of feedback we used would Le

effective in other academic areas or that other types'of feedback would be

more effective in math. These considerations nothwithstancling, I would

recommend teachers carefully evaluate their feedback techniques.

Withdrawal of positive reinforcement. The primary .!'ficulty of

the pupil in this study was not acquisition,. -for she could solve rather com-

plex computational prol::^ms. Neither was her difficulty one of obtaining

proficiency. Her correct rates for most basic facts matched those o4 `:er

peers.

This young lady's performance was erratic. Some days, when asked to

perform certain _ ubtraction problems, she was very accurate. On other

day, she erred on all the problems. Occasionally her respon..:s to a

row of problems would simply be a series of numbers, like 21, 22, 23.

She was apparently not motivated to perform consistently.

Daily, this young lady was assigned three pages of arith1ne'tit. problems.

O. each p-4:,e wc..e 25 problems of a different class. The Class 1 (Cl) problems

wer ; like 18 9 = 1 J. C2 problems were of the class 24 6 = ];

borrowing was required. C3 problems w "re like 34 6 = [ J; z. gain bor-

rowing was required. For each class of problems scr:eral sheets of dif-
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ferent problems were developed. Thus, the pupil worked on _afferent

figures from --lay to day. Reliability checks, pertaining to items pre-

vio,usiy mentioned, were obtained throughout the study.

The design of the study was a multiple b,Aseline. Throubhout the

baseline ph se, which .n for six days, no instructicr , feedback, or rein-

forcement was :J.- hed-.:Jed. When he pupil had responded to the problems

on the three sheets, she submitted her p,Apers to the teacher. No further

in7eraction took place. Her pei _)rniance during this perio! waF vaL-iable.

Her scores on two of the three she-4-s were high one day and low the next

..see Figure 2).

Figure 2 .liout here

Throughout the ,.-econd .,ition of this proic.ct a withdrawal contin-

gency went into effect; for each error she made on the Cl sheet, one

mi lute of recess ti :, e w;--ts taken away. The data from this pha.. reveal ld

that hor scores on Cl -Here high, but her scores on the other two sheets

remained low.

During the next phase the same withch,--wal contingency was associated

with the (.2 problems, in addition to the Cl items. In the next condition

the con.. igency was arranged for all thrL. sheets. Throughout those phases

.he resuAts were imprssive. .Successfully, as the contingency was arranged,

the l's performance improved.
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During the next two conditions, the contingency was removed, first

from the (72 sheet, then from Cl. In the final phase the cor ingency was

in etfect for gray the C sheet. As indicated in the figure,- per accuracy

on ail t'ne sheets remained high, even when he contingency was remov d.

In this project, instructions were not used; for in the past she had

been asked to "be more- accurate" and "work faster." She was not responsive

to comments alone. Neither in this project were other, commonly used

instructional techniques like feedback, modeling, or teaching aides, -;,sed.

She knew to solve the problems, a:1d did so when she want-A. to. Hers

was a motivational problem. Since she saw no reason for performing the

problems. her motivational system needed to be altered. T. clfe-r. that

::hange.she was deprived of recess time contingent on errors.

That the girl vas sensitive to the withdrawal contingency wls

indicated by Iker response pattern in two ways First, she reacted imriediatel.y.

On each sheet, the day the contingency was scheth d, her per..LA-man, improved

greatly. Second, this immediate accuracy was noted on only the contingency

sheet; when tie point removal technique was arr-inged for Ci, only 11__Lc-mance

on that sheet improved, net on the other two.

It was somev hat enceur- ging when he tccuracy contiliaed to b,. high during
...-

the final two phases. When the contingency was removed from the C1 And

C2 shAts, her performance did not collapse; apparently s teething was maintan ing

her behavior besides the. withdrawal contingency

"To the leacher ." Several times T have mentioned that the s.mplest

niques should be used to ,..t1an3e behavior. I have also state
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when artificial arrang-7.ents are used to induce favorable change, teaching

is not finished even though the target behaiior improved. When artificial

technique is used to stimulate progresS, once progress is noted, the teaching

situation must continue until the pupi' can perf.irm the behavior under natural

conditions. However, this is not to sa;.7 that artificial circumstances should

never be areanged; for if the goal is to teach something and that skill dues

not naturally develop, synthetic aids, sometimes in the form of reinforcement

contingencies, must be used.

Fur 'hermore, reinforcement contingencies should be the initial teaching

technique in in :ances wh-.;re the teacher knows the pupil can perform _ne

task but will not. If the t .acher has every reason to believe a pupil is

capable of performing &I-2:A (perhaps he demonstrated this ability in the

past), th teacher would probably be unwise to select teachint strategies

like modeling or instructions, For if the pupl is not motivated.to perform

the task, he probably will,uot until the motivational atmosphere is changed.

Often teacl,e,-s in instances like this shift from one non-contingent teaching

technique to another in a Quixotic search for an effective technique, when

instead they should have -hanged the motivational sys'em 1.,/ arranging a con-

tingency.

In selecting a conti,igency the teacher has the choice of giving the pupil

something contingent on a specified behavior or taking something away. 3n

this project minutes of ..-ecess were taken away for incorrect answers.

It could have been arranped so that additiJnal.mirutes were given for

correct answers. Another poisibil'ty, of course, would have been to

give something, fur correct arswers t?ke away for ,ncorrect answers.
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Obvious, whether the event is given, taken away, or both, it should be

something of value to the pupil. Otherwise, it would be unlikely that

his performance would be affected by a contingency.

Various types of story problems. The preceding projects in this

section dealt with computation problems. Obviously, there are other impor-

ta-,t components of the mathematics curriculum. One of the major elements

of a complete math program in tl_e elementary grades is story problems.

Most teachers agree that pupils must kno v how to use the computation

skills they have acquired. Many believe that story problems provide an

opportunity to use those ;kills in a realistic w y.

Most Elementary teachers also agree that it is one thing to teach

children to develop computatiol. skills and quite another to teach problem

solving skills, i.e. , story problems. Some teachers have attributed this

discrepancy to th..: fact t' at when pupils are requirt d tc )1ve story

problems, they must read, and the reading le.els of math texts z..re be,'ond

those of their 'eading texts. In a comparison study that we conducted

it was revealed that this was not necessarily the case. When matched by

grle level--readers and mati, texts-son ,e children actually read better

from ce lain math texts than from their assigned reader.:,.

With that informat.ion we designed on investigation for the purpose of

identifying which elements, of story problems were most troOlesome. Our

first strp was to study the story problem fc.rmats from three clmniercial

arithmetic texts. Ye then ccAstt acted several problems fc..- a number of

format types
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Our plan was first to offer pupils problems of a very simple type,

then to ?resent problems that included more format variation. The oroblems

were changed from one class to the next by either adding one more 4. lenient

or changing one feature of the problems . Most of the classes of prob. ems

represented a specific format found in commercial arithmetic books. i Ising

such a plan, advancing pupils from one class of problems to the next, ye

anticipated that we would be able to detect which elements of story prob ems

were most troublesome.

Before the pupils were given the story problems, we tested them to

be certain they Knew the 32 words used in the first class and could compute

the facts used in these problems. Once this waz, determined, we proceeded

with the study. The first class of problems was like the following:

"Jorin had 2 aiiples. Tom have him 4 apples. How many apples did Joh

have ther.9' All of these problems used the same proper nouns, only tli
de

noun appl,:s, and were made up of throe sentences.

Rather than describe the other classes of problems, I will note some

of the forma-- modifications that were included. In one class we added

a le-id sentence that was not necessary for solving the problems:

'John l'.ked apples." In another class we put in a sentence that had mis-

'-ading information. If the problem ealt with apples, sonic information

about another category, plus an irrelevant numeral, was included.

In some cl.ss,,s a wide variety .)f nouns were used; initially only

appit.; was u,ed. Later, the proper nouns were expanded; initially, only

John and Torn were used In sown; problems the numerals were presented in
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.two different ways (David had four burros. He was given 2 burros). In

another class blanks were included; ordinarily they had not bee\n used.

The thirteenth class was a potpourri. Problems from all the preceding

classes were presented on the same sheets. When a student had reached

criterion for all 13 classes he was assigned, over a period of days, 85

problems taken verbatim from three elementary arithmetic books. These

problems were mixed both in terms of format and process; one problem that

contained four sentences and required addition was followed by another -

problem that required subtraction and included irrelevant information.

Each day the pupils were given three sheets of problems from a class:

one add, one subtract, and one combination add-subtract. There were

!five problems on each page. Several sheets were made for each format

/add, subtract, add-subtract The pupils responded to different problems

from day to day. When these problems were presented to the pupils, they

initially received no feedback. This bp S dine ran for six days. Ii at

the end of that time their scores were perfect for three consecutive days

on all three sheets, they were advanced to the next class of problems.

If, however, their last three scores were not 100%, a teaching technique

was arranged. Now, following the completion of an assignrrient, the pupil

was required to read aloud each incorrectly solved problem. Two other

teaching techniques were devised and successively used if the first

technique proved ineffective.

This strategy of moving from one class to another only when three

successive 100% days were noted on all sheets was adhered to throughout



the study. Reliability checks were obtained as the students performed

each class of problems.

The results indicated that our children had little difficulty in

advancing through the 13 classes. In respect to correct rate and

accuracy, the scores were lowest for most of the pupils when they began

the class that included the misleading information. Furthermore, most

pupils had difficulty with problems which included an irrelevant lead

sentence, a blank, and numerals presented in two ways. When the pupils

were required to respond to the mixture of problems on class 13, and t}'e

85 problems from the math texts, they committed very few errors.

Throughout this study about 40% of the errors were operzitional (add

rather than subtract) and 40% computational (4 + 3 = 8). More errors

were made on the combination sheets than on those where., only addition

or subtraction were required.

When the first,instructional technique was required, it was generally

effective. There were few instances when the other two techniques were

used.
F)

In orddr to respond with consistent accuracy to the story problems

in commercial texts, the pupil must develop several skills. Certainly

he must have the requisite computation and word-calling behaviors. Beyond

those skills he must late prepared to write his answer followkng or sometimes

within the prob,em, to discriminate between necessary and irrelevant

data, to classify and grout) nouns, and finally to make dozens of discrimi-

nations beeween various cues and foils from ore problem to the next.
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Apparently our project was to some extent successful. After the pupils

had responded correctly to our 13 classes of contrived problems, they were

quite able to solve the multi-differential problems from the.commercial

texts.

"To the Tslacher." One of the important features of this study for

teachers to consider is the necesisity to design materials. The story

problems in all the commercial books we investigated varied 'considerably d

9'
from one to another. Furthermore, most books contained few story problems

of any type. If a teacher desired-16 teach story problems she should

first identify the types of problems, then she must generate several problems

of each type.
i

This study represented one strategy for teaching story problems, that 1

of assisting pupils o develop competencies with first one specific

type problem, the . another. When pupils were able to compute problems

of one type at a time, they were assigned problems of all classes. This

instructional strategy could apply to subjects other than story problems,

that is, teaching one class of problems at a time, then teaching pupils

,

to solve problems of many types together. In spelling, for example,"

/--/

words that contained one phonic element could be taught, then other types.

Finally, words of many classes could be simultaneously presented.
,

By contrast, another teaching strategy would be to present problems

or items of several classes at the same time, then, if the pupil could

g
t

not discriminate between types, certain types could be removed from the

program until he could discriminate from among those left. In this study,

v '
)
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the pupils could have initially been offered story problems from 12 dif-

ferent classes. If they could not solve problems of certain types--if

certain types were confusing -those problems could be pulled out of the

program. Problems of other classes could also be rem% -ed until a pupil's

performance was satisfactory. (.ice that point was reached, certain problem

types could be gradually put back into the program. An instructional

technique could then be focused on the newly introduced problems.

Another feature of this study that deserves some consideration is

the practice of analyzing errors. In this project errors were categorized

as operational or computational. Had some students committed several

errors of one type, specific remediation for that form of error would

have been arranged. Regardless of the program -- reading, penmanship,

computation, story problemsthe teacher must do more than count correct

and incorrect responses. The child's style of responding must be analyzed.

Often if the child's pattern of responding is studied, clues for sub-

sequent remediation will be provided.

Spelling Research

A free time contingency with fourth graders.9 One of the few

studies reported in this chapter that were not conducted in the Research

Classroom was can led out in a regular fourth grade. Perhaps the most

significant feature of this investigation was the demonstration that

leisure time could serve as an effective reinforcer for most of the members

of a class. In order to arrange leisure time as a contingent reinforcer

the classroom was slightly modified.
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The study took place in a class of 32 pupils. The project was con-

ducted entirely by the classroom teacher, who administered the spelling

program, calculated and graphed the pupils' scores, and managed the con-

tingency system.

This study used a simple AB des'gn. During the baseline phase of the

study spelling was administered in a very traditional manner . On Monday

the new words were introduced and the children read a story containing

those wordS' . On Wednesday a trial test was given. On Thursday they

completed some workbook exercises pertaining to the words, and wrote

each word several times. On Friday the final test was given. Each

pupil's Friday score was.graphed as a correct percentage score.

During the next phase the pupils were presented the ne, if of words

and given the same type of spelling assignments as before. The pupils were

now simply required to hand in tybeir work. No specific time was Scheduled

for the completion of there activities as there had been during the first

phase. The major difference between this condition z.nd the ftirmer was,

however, that spelling tests were given four days a week, rather than only

one.

During this phase the pupils were through with spelling for the week

when they received a 100% scorer If on Tuesday, the day of the first Ast,

a pupil scored 100% and he had handed in the assignments, he v as fre'::

during the time of the-subsequent spelling tests to errrag in a number

of leisure time pursuits. He could read a comic book, work on a puzzle,

draw pictures, The, pupils continued taking the test until results were

perfect, or through Friday.

C
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Throughout this phase the teacher recorded th,- pupil's score as 100%

if he returne_ a perfect paper on Tu-sday, Wednesday, Thursday, cr Elriday;

otherwise, if the pupil never at iieved 100%, his Friday score was recorded.'

Furthermore, the teacher record( 1 on each pupil's graph a number which

corresponded to the day the scor-e was obtained: 1 = Tuesday, = Wednesday.

As a result of being able to earn free time to escape from spelaing,

the performances of most children impro _u. Twice as many 10L-6 papers

were recorded in the second condition than during the first. M-ny children

obtained lnn% scares In the second phase that h ._d never before clone so.

To,lhe Teacher." This projec., bey( ad the fact th,, system to

arrant e free time in the 'classroom was devised, suggests a strategy for

assisting teael,ers to gat_ier o'ata. Pernaps when teachers a- -equ:sted

to obtain data and plot graphically the acs ,emic performances of pupils,

spelling is tile best place to begin. Two reasons might support such a

,t-tement. In the first pike, spelling is probably instructed more

systemcscieally and tested more regUlarly than r+her acade..ac skills.

proceAn -1 for instrt cting, spellii areare es...entially the same from

week to week. Fur,nermor, spelling ,:rformance is generally assessed at

leas-- once each week. The 3econd reason frr using stlelling as the,spring-

board f- btlining records of academic performance Is that most teachers

alreauy record capil performance in spelling , Many teachers indicate in

thur reccrd books the weekly percentage s- res of the pupils. It is

a simple matter to convert th .7e rritations into per entage points lna

graph.,

_.
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Although this nrojecl. dealt with spelling, arrang _rnents similar to

those used here could be incorporated in other subjects. The only-re-
.

quiremenfs would be: a) arrange a-1/4,efinite period eaeli day to off: the

su'lject: ?) establish a criterion for satisfactory performance; and c)

designate. some ?lace fcr pupils to spend their le;, are time, and. of

COW" 3e, provide enough events that are reinforcing.

his. strategy, for example, could be used in ar;thmetic comp .tation.

ThE.. pupils could be given set of problems to master each week. A

specific period e---11 day could be sc." eduled to work on those facts. On

several days of the week tests could be (iven, and when the students

scored perfectly, they could be relieved from math computation for the

week. this project the pupils took free tine at tl.cir desks; for then

this was a satisfactory arrangement. Pupils of other ages or types might

be morereinft ced by l,eisure time if a special room was set as.

for grimes and free play. Several studies have been concluded where special

rooms have beer: established to be used exclusively for free time.

::eachers could certainly improve upon this project in terms of incli
k

vidualiLation. Throughout this project all pupils were assigned she same

spelling words. Although all students improved, so; :e students had to work

h,rder tnan others._ A teacher could use the same free time cc Itingeney

used here, but individualize the spellinc, words, arithmetic problems, or

other academic as-,igliment.

b d reversals .1° A problem with many learning clisables1 children,

at least insofar as their teachers are concerned is the rev..!rsal lemma
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Teachoys frequently express their concern about children who transpose

letters. The classic example used when discussing reversals is the

b d tradsposition.

ersals can be noted in two forms: writing am' caking. In the

former a pupil could, when asked to write the word dog, revel the d

and instead write bog. At that point the pupil has a spelling problem.

The project described here is within that context.

The subject of this experimeat was a 10-yee -old boy. A teacher

im our class had observ...e ti-ei.t on occaelon, when he. s asked to write

certain words he reversed some letters, Often he reversed the letters

b anc'

An ABA design was adopted in this study. During a baseline period

the pupil was ate` d to ell several three-letter words that ended or

,Egan with either b d. The data during this phase pointed out the

e(luency .d extent of the difficulty. He rarely substituted d for

b, but often ubstituted b for d. Further, reversed d more in initial

Lin lrh final position

The intervent:on was simple a,(1 effective. Every day during the

intrve-tion phase the teacher shooed the pupil the word dam. He was then

ked to rend :h., word, then name the first letter , then write the word.

Next, ,:e wa3 .,hown the word ham and asked to na..le the first letter. Tie

v.-15 asked to name tile fi.-st lettt.. of the word dam, then instructed

to write the -1- d. After this teaching period, which lasted about

sccori!, he was asked to spelt the same words used throughout the
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baseline.

The effects oE this procedure were noted imr..ediately. After five 'ays

his accuracy for all words was 100%. Throughout the next phase no instruction

was provided. He continued to discriminate correct37 between b and d.

The next concern was to determine the 'xtent to which tnis newly

acquired b discrimination generalized. Generalization was assessed

from two more word lists. The words on the first generalization list were

short words whi .h contained a b or d in final or initial position. Although

these were different words than were used on the first list, the pupil spelled

them all correctly. The second generalization list was composed of two-syllable,

words that included a bur d in final, medial, or initial position. His ability

to discriminate again generalized; he spelled all the words accurately.

The teacher was then cur' s as to whether this generalization would

be noted in a context other than spelling. Although she hoped such a transfer

would occur, she knew it was possible for the child to develop a skill in

one situation and be unable to extend the skill to other settings. In order

to discover whether the discrimi :non skill had transferred to another situation,

the teacher checked through several of his penmanship papers for a period

of time following 'he h d study. She found very few instances where one

letter was substituted for the other.

"To the Teacher ." This pi eject points out the advantage of pinpointing

several related behaviors and measLnent..; each over a period of several days.

By so doing, the teacher discovered the student's reversal difficulty was

not pervasive. He generally substituted b for d. Thus, a precise and extended
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diagnosis, Else the baseline of this study, is called for to determine the extent

od frequency of the problem. It certainly much easier to design a remedial

technique for the overuse of b's, than for more global reversal problems-.

r'q those pupils said to have reversal difficulties, it is possible that more

of them occasionally transpose certain symbols than invariably transpose

all reversible symbols.

A second point about this study that some might consider significant

is the extent to which generalization was monitored. By measuring the pupil's

ability to discriminate with words and in other situations, the teacher knew

that learning had transferred; she knew that the remediation was not situation-

specific . His dyslexic ailment was appareptly cured. It must be emphasized,

however, that althou{,h generalization occurred, teaching was directed toward

the primary behavior o, concern.

A third point of possible interest is another example of simple, ,

effective, teaching. When the little dam procedure was scheduled (which

was prompted by the student's behavior) his performance quickly and signifi-

cantly improved.

Communication Research

Penmanship: Correct next day. This project was based on a penmanship

study conducted by Hopkins and his colleagues (1971). Their subjects were

first and second graders whose mode of ,,riting was either manuscript or

cursive. in their investigation the total penmanship period was initially

50 minutes, including work and free time. During certain phases of that

study the pupils could go to a playroom when they had finished their
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for the tote.. penmanship period was systei. tically reduced; the amount oi

time available or play ,vas accordjngly lessened. The data indicate(' that

as the time for the total penmanship eriod ws shorty f!cl, the race and

a :curacy of penmanship improved.

The ideas of allocating a specific amount of time for a period, which

iucluded work and nee time, and awing put its free time when they

finished their assignments, appealed to Ps. Further, me were curious

about two oth sr aspects ( the Hopkins investigation. In the study, although

there was not a systematic. effort to deal errors, the pupil incorrect

rates were generally low. It had been our experience,in past penmanship

studies that unless some attention was directed to errors, rather high error

rates could be expected. The second fea*.11re that intrigued us was that

their students' manuscript and cursive writing rates were so low. Compared

with writing rate data we had obtained from normal first anu zecond graders,

the pupils in their study werenot nearly as proficient.

In an attempt to replicate certain features of the Hopkins research

and to provide data regarding our ries about that study, we designed

a similar penmanship study. In order to investigate whether systematically

attending to errors would infleence quality f performance, several conditions

were scheduled where an error contingency was alternately arranged, then

withdrawn. In response to the aspect of proficiency, we obtained writing

rate data from normal children and used these as desired rates for our pupils

Our study began by requiring the pupils to alternate writing styles

for a few days. One day they coated a 500-symbol story in manuscript,
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the next in cursive. The purpo-e was to determ'ne which r:ode would be

used for initial instruction_
a.

Once we had made this determination, the inves.igatic,n began Eaci

day the pupil was given a sheet Gn which a 500-symbol extract from a reader

of each child's reading level. A symbc I included a letter, punct .ation

or space.

An ABA design was used throughout the Durini: first phase

the pupil simply brcaght his completed paper t. th> teacher, who checked

to see if everything was copied. The pupil was then free to go to ja leisure

time area.

The total penmanshi, period lasted 30 minutes. If the pupil fin' hed

his assignment in 15 minutes, he was free to play for 15 minutes. Following

the 30-minute period the pupils participated in a social studies activity.

Each gay t-io data plots were entered, correct and incorrect symbols

per minute_ Err ,rs comprised the following categories: case, punctuation,,

spelling and penmanship. aeliability ire-isures were obtaine'd throughout

the study in regard to accurecy of c'recking responses, general procedures,

and

Throughout the baseline period the teacher did not attend to errors.

During the condition, however, a quality control contingency was put

into effect. Now the pupil had ti correct his errors frdm the previous day.

If a pupil left out some lett- rs Or illegibly forme some letters on Monday,

he was required, on Tuesday, to compic the regular Tuesday assignment,

thew: correct al, his Monday mistak-s.

ti
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This conditioi, s in effect for about 20 days. During the next pha--e

the ciAity control was lifted; the arrangement , :dent:cal to those of

the baseline.

For the majority of ,he boys this .7 )rrect-the-next-day contingency

was very eft- :tive; their incorrect rates dropped ctinsiderably. For a few

pupils, however, this technique did not result in reduced errors. Of those

children, error ,ates for two were reduced when the were required

to correct their mistakes twice rather than once the next-day. For a third

boy, whu:,.2. errors were not attenuated, the same procedufe was

used, but he was required to correct his mistakes the same d,ay. This alteration

resulted in success,

Included is Figure 3 that illustrates the performance pattern of one

of the bc::s. The correct-the-next-day contingency was effective for him.

Figure 3 About Here

During the pre-baieiine period is was decided to commence his training

with manuscript writing. buring the baseline y)hase his correct and

incorrect rates were fairly close together, indicating very low accuracy

In fact, his errors were increasing from day to day. The data in the next

phase were quite different. In.mediateliy. ,x./hen the error correction rule

was imposed, his correct rates increase( a and his incorrect rates began

to plummet. When the error conting,enc y was withdrawn throughout the next

phase, the effects were almost ;Is radical and immediate: his incorrect
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rates suddenly increased. In the next phase, when the error rule was reinstated,

his errors once more dropped censiderably.

In regard tp errors, our pr':ject did not totally agree wrIn the Hopkins

data. "he errors of ow pupils were not lessened until a continv--.ncy was

schedul-d. Luch an apoarent difference in the two studies could have been

due to distinctive instructional styles of the teachers. Perhaps Hopkins'

teacher had, in the past, attended.more'to errors than our teacher. Or,

possibly the manner in v.hich errors were checked was more stringent in

one situation than in the other.

As to writing profici5ncy, we had, prior to the study, obtained writing

sample._ from dozens of children in 1-I manuscript anu cursive f,,,tn. We

. ranked those data and selected as c.esi.eci rates the 75th percentile correct

rate score and the 25th percentile incoi rect rate score: For manuscript: -

these rates we're 22 correct words per minute and ,.I5 errors per minut.D.

In the figw-e included here it can be noted that the pupil's correct rates

always exceeded the criterion, but his incorrect rates were ay- .h too high.

In the Hopkins research the rate the best manuscript writer at any

point in the study was far iess than the desired rate we had chosen. This

ncv could be accoutted for in.part by the fact that they counted

only letters, -hercas we. cc)tint% d symbols (letters, spaces, and punctuation) .

A mOre p,-)bab'i- reason for this discrepancy, however, was that the pupils

in the He ,)kins study copied from

paper at then- desk: .

nalkboard, ours copied from a
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To the Teacher." There are severer? points from thiS study that havA

be,m emphasized earlier. First, t cortinger,.. used here was about the

same as 'hat arranged in one of the spelling studies: when work was satisfact-
?

orily completed, free time was available. In this s_udy, as in others,lerrors

were categor ,ed so that each pupil's mil.- takes could be analyzed by ape.

Although in thid study the same type of intervention was used v ith

all pupils, tl,e% exact way the intervention was used depended on the behaviL r

of each child During the period when the int._rve-_tion was scheduled, ,

the pupil had to re-do all their mistakes; if a pupil had difficulty with a_

particular letter or letter combindtion, he had to pn.ctice it.
)
This brins out feature of individualized tteaching that has

Jl

at leas been attentcled to rn this ,,haoter, Is, individiTialiied instructional

procedures. Althliugh many people at leas: pay lip service to individualized

*

teaching, they generally interpriet chat to meAn that individuals are beirig

tau ht skills at various levels. If initiviction is to be truly individualized,

it would require that es,e'ry component of the educational situation be individual-

ized. That would certainly include the program and the teaching procedures.

A feature from this study referred to earir in an arithmetic report

was the matter of desired rates Prior An runrOng our penmanship study

we gathered some penmanship data from regular school children. These

data served as desired rates. The primary reason for obtaining desired

rates from other pupils is for reference purposes; we must have some gauge

as to the extent pupils should be taught. Certainly, in situations where

the goal is to normalize children or to send them from a remedial setting
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to a regular situation when their prci '_ems ar solved, desired rates should

be gathered. For if the pupils a:e ecaegi to survive in a class where

-he performance level's are cu-renily higher than theirs, they must be instructed

to the poi where they are equally proficient.

A 11110 point to consider from this study deals with calibration. It

will be recalled that in our study we counts a symbols wri.ten, whereas in

the Hopkins study words written were co-,. tied. In many subject matter

areas the teacher can identify tb item -ola measured along z scale from

very broad.to very specific. For e-aample; in reading the teacher could

measure the following: 17-,oks, cnapters, pages, paragraphs, lines, words,

or phonemes read. Obvi ausly, it would be easier to measure books read

than phonemes pronounced. The decision, however, as to the amount of

precision required should not he based totally on ease. The tee Ther should

generally measure that which is being taught. If instruction is focused on

specific phonemes, they should be measured, not s read. Correspondingly,

the teacher should probably not measw more specifically than need Le.

Cursive writing. Effects of selected checking. Second only to reachyr.

penmanship has generated more resaz,rch, discussion, and controversy than

any other academic subject. Perhaps the biggest controversy regarding

penmanship instruction focuses on the manuscript-cursive issue. Most schools

routinely start all children on manuscript writing, then shift to cursive.

Some schools make this f:;hift at the end of the second grade, atl.ers as late

as the end of the third grade. Convincing research to support the notion

that cursive writing is enhanced by manuscript writing, much less that
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children should print until a certain grade, is to my knowledge, non-existent.

Another issue relating to the teaching of writing pertains to the 5equencing

of instruction. Some experts state that instruction should be based on letter

families; words that have common characteristics should be introduced and

taught together. Others claim there are certain letters that are inherently
y

difficult for pupils to form and specific instruction should, therefore, be

focused on those letters.

This penmanship study stemmed from those :we) issues. In respect

to the manuscript-cursive argument, we simply started all our pupils at

the begih,ling of the y on a cursive program, regardless of their past

peninansiiip experiences. As to the beliefs that instruc .ic shou:d center

on certain families or specific letters, we individualized the instruction.

Attention was directed to the specific letters each pupil had difficulty with.

Another interest we had in conducting this project was to study transfer

, of training; to determine whether, if teaching is focused on certain letters,

other non-taught letters will improve.

A final objective we had was to establish a cursive writ ag pr ugram

that was quick and effective. In the previous year (the preceding project)

we. were able to change the writing rates, hence the legibility of the pupils,

but we believed that program required too much time.

Each day, in this project, the pupils were required to perform several

tasks. Two worksheets (lower and upper case) were used to obtain the

pupils' responses. On one worksheet they copied, using manuscript letters,

from a list of lower case cursive letters. Next, they spoke the letters, then
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wrote the alphabet in order, using lower case cursive letters. On the same

worksheet they wrote 16 lower case cursive words. The other worksheet

was similar . The iifferences were that the two letter writing tasks on the

second sheet were upper case, and the pupil did not write the 16 words.

The reason the pupils were required to write lov)er and upper case

manuscript letters and to Speak the names of the letters, that many writing

experts cons ler these prerequisite skills `or cursive v sting. Although

cleta regarding these skills were kept throughout the project 1ntervent'ons

were never focused on those skills. We were, lowever, intereste . in -)ackward"

generaliLatio By measuring compo,,ents of manuscript and cursive v'- ting,

and by focusing the interventims on cursive writing, we felt ti would obtain

data regarding transfer effects.

A multiple baselJne design "as used. During the baseline period

no teaching, feedback, or reinf--.:rcement was scheduled for any of .ne writing

behaviors. At the end of this phase each pupil's lower case cursive errors

were analyzed. The five letters that were most often illegible in the baseline

were selected as target letters. ThrOughout the ,ntervel,ion ceriod if a

pupil incorrectly formed any of those five letters he had to complete a worksheet

devoted to each letter. if letters other than the five ver( incorrectly formed,

he was not required to complete the exercise. The pupil was not told which

five were selected.

When a letter was perfect'_, formed for L,.ree conJecutive days, it

was dropped from the program. When on of the five target letters was passed,

a new one was selected. This procedure continued until all letters were

passed. A second observer periedkally chucked the scoring of the papers.
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The sane' interventiol, once proficiency had been obtained for lower

case cursive letters, was successfully applied to lower case -ursive wo-ds,

then upper case cursive letters.

After the baseline period it took pupils an average of 12 days to reach

proficiency in lower ca e cursive letters. Most of the students reached criterion
I

on lower case wor .s and upper case cursive letters in about the same length

of

The results from this study indicated chat irrespecti-7e of the pupil's

penmanship ba-kgrounds, they could be taught to be competent cursi "e

writers. As to the opinions of others about initially teechilig certain difficult

words .4- families, those beliefs are perhapS unfounded. At least in this

study when instruction was focused on words ti At were parqcularly troublesome

for students, the results were positive. As to there being particular letters

that are difxic ilt for all children, we found that, tfo' the contrary, each pupil's

hard and easy words were unique.

In regard to transfer of training, several instances were noted. As

some children were taught to write certain letters, those letters and other

non-taught letters improved. In some instances the=43)riting of lower case

words and upper case cursive letters improved when teaching was keyed

on lower case letters. Finally, in some instances transfer across type of

writing was indicated. As some pupils were taught to write cursively, their

manuscript writing improved.

As to our final objective, to design a cursive writing program that

was quick and effective, evidence to support the latter characteristic_ wz.s

offered. To substantiate the former qmlification, only five hours of trstruction
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"To the Teacher." The teaching proct.:2,ure in this study like the

technique in the preceding study, was individualized. The students pr,cticed

on items that were troublesome for them, no others. In this study they rehearsed

if letters, whe.reas in the preceding study they practiced words.

Another feature of the interventio:i- -its intermittencyshould be pointed

out. During the ini.rvention phase in this study, the pupil had to practice

on only five leL rs which were selected by the teacher.' 4 the pupil missed

one of those five letters he had to write that letter seAeral times; if he erred

on other letters he did not have to practice'them. The pupils' penmanship

throughout thi-: project generally good, they did not become sloppy

n non-selected hitters. Apparently this was due to the fact they did not

know which letter, if,improperly formed, would result in extra pra tice.

Intermittent chocking could be done in another way. For example,

if a teacher, for some reason, does not have time to check all the pupils

papers each day, she could check all of them some days or some of them all

days. If the teacher's primary aims to maintain proficiency, such intermittent

evaluations could be effective and economical.

Learniagtotypf. Many teachers devote large blocks of time daily

to the instruction of penmanship, Some, as a result, train dozens of fastidious

writers. It has been my experience, however, and this is shared by others,

that it would require inordinate amounts of instructional time I.,-fore some

children would become proficient writeni. That is, able to write legibly
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Few would debate the fact that indiv,uuals are refit, red, on occasion,

to be able to write with a pen or pencil. Everyone_uSes this medium write

lists or reminders for themselves and others, to sign checks, to fill gut

applications. However, typing isa superior communicative si.bs, iute fo.

most forms of writing except for the situations that require a personalized

note or signature.
.---

When rate is considered, typing is at least three times fast, r than

hand scribbling. My writing rates fdr a 15-30 minute pcl-iod ave ai,e ab6ut

20 words-per minute.? My typing rates cr the same pc:- :odare about 60

words per minute. As to legibility, of course, everything favor:, the typist.

If an a is struck on the keyboard, it always comes out the same and always

looks like a. When I write a it son times looks like a, at other times o, on

occasion u, and on a bad day, -who knows.

Perhaps one reason that so many individuals find writing-.-letters,

stories, random thoughts--so painful and others are so inept, is that their

only mode of textual creation is pencil pushing. Writing is particularly punish-

ing for the person whose characters are illegible and-whose rate is slow...

Teaching a person to type is not like teaching someome to fly a 747

or captain an ocean liner, Typewriters are readily available. With some

slight rearrangeme it of priorities, every family can own a typewriter; they

are certainly less expensive than cars, 1 TV sets, and stereo equipment.

pith our pupils we began with line 1, Lesson 1, of the book, You

to Type. ter considering many books, we decided this one was the

0
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be-t for our pupils. For the most part, we simply proceeded through the

book, skipping only a tew of the lessons.

f'ach day the students were assigned six lines. The book specified

correct and incorrect rates for each line. In order to pass a line these rates

1,4(1 to be met. When a line was passed it was checked of and a new one added.

The data we kept throughout the year were: a) correct and incorrect

e)rcis per minute (a "word," according to the book, was five consecutive

eD.L,ces); b) cumulative lines passed; and c) average number of characters

per line. 1We believed these three bits of data represented a fair indi-

cation of typing proficiency.

Some of the interventions we used throughout the year were the fol-

to monitor the proportion of time the pupil looked at his book; b)

to tell the students what their rotes should be to pass certain lines; c) to tell

them how many lines they passed the previous day; d) to require them to

ic_tice troublesome lines; e) to require that they practice certain two-lc 'er

eombniationEe and .° to praise then: for looking at the book.

The results, after three quarters of instruction, mere very encouraging.

')f the seven boys, the average had complet. l5 lessons', The average

c Jr-Le:A and incorrect rates at the end of the year were 13 and 3.5. All but

two eoy; had learned all the letter characters, upper and lower case. The

iverag total instructional time was 10 hours.

In conjunction with this typing project, we obtained data each day

rte_4ar,l,ne, the pupils' writing and typing rates. Each day they were required

to respond, by writing and typing, to three stimuli, for one minute each.

r#- 'y were expected to copy a sentence printed on a card, describe a picture,
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and copy a dictatt_d sentence. 'I he purposes of these comparisons was to

determine whether typing, rates, over a period of time, would surpass writing

rates.

TI,,-oughout the first quay ,er these rates, for all three stimuli, were

highly discrepant. Without exception, all the pupils' writing rates were

higher than their typing rates. Then during the second quarter the writing

rates began to peak and the typing speeds climbed. Finally, toward the end

of the third quarter the typing rates for some boys equaled and a few sur-

passed their writing rates

Learning to type is, for most young children, a reinforcing activity,

particularly when they type on an IBM Selectric, as our youngsters did.

At no time throughout the year did we have to coax them to perform. Elabora.te

reinforcement contingencies were never rcouired to motivate the childrt.n to

type.

''To the Teacher One important point brought out by this project

is that teachers should regularly and sc.riously review what children arc

being taught. I have referred to our research as being concerned with basic

skills, however, that which is basic could and does change from time to time.

I feel that currently, typing should be considered a basic skill; for it is a

most efficient means of communication. But whether others agree with my

curricular priorities is seconda..-y to the point made earlier, that teachers

should regularly scrutinize their curricular offerings. They should evaluate

what is taught children in light of the skills required to survive in today's
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world and in the world of tornorr,w. Teachers must be careful not to teach

outdated and irrelevant skills.

Another point to consider from this project related to teaching commit-

ment. If typing is chosen as a skill that children should develop in the

elementary schools, time should be allocated for the development of that

skill over a period of two, three, perhaps four years. To become a pro-

ficient typist a student must receive a certain amount of instruction each

week over a long period of time; proficiency is T..ot developed in a few days.

Unless teachers and curriculum planners allow for enough time over

an extended period to develop certain complex behaviors like typing, many

skills will be underdeveloped. In such insances, when pupils do not be-

come noficient, perhaps instruction on those skills should never have begun

in the first place. Unless minimal proficiency is reached, in regard to some

behaviors, the behavior is not useable. Therefore, teachers, prior to in-

structing certain skills should I:. certain they have set aside enough time

to fulfill their instructional commitments.

A final point to be considered from this project was that, like others,

several measures were obtained each day. As mentioned earlier, when the

goal is to teach rather complex behaviors. it is sometimes necessary to

measure multiple behaviors.

Creative writing. In conceptualizing this research, the word "creative"

was used in a most liberal manner. To us, creative writing was any writnw,

of an i_Adividual that was for him unique. We were not trying to devekp
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writers who expressed strange, bizarre, or fantastic thoughts. Rather, our

goal, in this research 4nci other similar attempts, was to encourage youngsters

to express themselves in a way that is comprehensible to themselves and to

others.

A further lung-range objective of our Writing efforts has been to con-

ceive of writing as an ideational mediator as well as a cominunic itive device.

It has been my, experience that often, when a person writs about something,

partkularly when he describes what he has done and why, his thinking about

that activity is thereby influ,-'iced. Often one fin-s, with the effort of puttin;

his thoughts into words, that the logic orhis argument is less defensible

than it had at tirst seemed. When 3. person writes he is forced to us'i' words

that precisely convey his meaning, to arrange sentences so that his line

of thought sequentially unfolds, to give empnasis to ti e more important por-

tions of his argument. We hal/0 conceived of writing as more than a method

for communication.

An initial problem in conducting creative writing reseal ch is le decide

which elements of the pi-ocess should be measured. In a recent study

dealing with composition (Brigham, Cliaubard, and Stan~, 1972), the authors

measured the :oilowing element:,: number of words, number of different

viords, and number of new words. A panel of judges al:-,o evaluated the

context of the stories on a five-point scale.

In making our selection of components t. measure, we wanted to measure

enough elements so that both the content and the rm-chamois of writing would
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be described. At the same time, we did not want to be °very/helm 'd with

data, to the point that they would be unmanageable. We, therefore, selected

six elements that were measured daily. Our primary measure was word

frequency. Although such a measure reveals nothing about the quality of

the writing, it does provide a quantitative index. We also measured the

frequency with which punctUation and capi'alization were used correctly

and incorrectly. These were the basic measures of mechanics. In addition,

we kept data on the average length of sentences and the number of different

words used each session. These latter two measures furnished, to some

extent. an index of complexity if not content. The final measure was a

creative writing scale developed by Winnifred Taylor (1965).
S

Daily, the pupils wrote for 10 minutes. Three different settings were

used. On two days the stimulus was story starters. A poi tion of a story

was read to the pupils and they supplied the ending. Twicf a week, story

titles were presented. On one day, generally Friday, the youngsters were

free to write about a t of their choice.

Ordinarily, it is not advisable in a dz.ily measurement project to change

the setting so often. In this case we fP1 t justified in doing so; for when we

kept the set..ing more consistent n, p-eviou3 writing studies, our

became very bored; their writing vas anything- but creativts. In another

effort to sustain interest throughout the 2rojf ct, 4`-ie boys were allow

read their stories to their classmates after the period. Most of the time they

took advantafe of this option.
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An AB design was used in this study. Throughout the baseline no

teaching, feedback, or reinforcement was scheduled. During the next phase

two types of feedback were provided. For one group the feedback centered

on mechanics, for the other, feedback pertained to content. For each group

six statements were provided the pupils after the gather had scored their

papers. Three of the statements were positive and Circ.:: vere negative. With

tile mechanics group, the teacher pointed out to the pupils three places

where they correctly used punctuation or capitalization an called to their

attention three places that could be improved. With the content group three

positive and three negative statemei,Ls were offered relating to style, syntax,

and description.

Following this condition or partial feedback, a "total" feedback phase

was instituted. At this time the pupil, were given feedback on several deatils

pertaining to either content or mechanics.

Periodic reliability measures were obtained throughout the various

phases of this project. These measures were in regard to the scoring of

the several writing behaviors, timing; and general procedures.

Following are some general results from this research. Comparfsons

were made between the baseline condition and the combination of the feecll_ack.

conditions. Regarding the effect of feedback on mechanics, we found that

although both groups improved in their use of punctuation and capitals.

the group where feedback was directed to mechanics improved more. As

the effects of feedback on content, 1-.oth groups showed about the same amount



of improvement. The word per minute rates of the pupils remained about

the same throughouf the study. In reference to,average sentence length

and the use of different words, the freque.ncies of these elements increased

for most pupils irrespective of the focus-of the intervention.

When the degrees of feedback were comparedpartial vs. total---the

differences were mixed. For,some pupils c ertain aspects of writing im-

proved more during one condition; for some p'upils other aspects improved

more during the other condition.

Of some interest was the fact that mechanics was more influenced by

feedback than content. This perhaps has to do with the fact that content

is more difficult to define than mechanics, hence is more difficult to evaluate.

Finally, in respect to feedback for meCanics, some creative writing experts

have v..ahed about this practice. They, have suggested that if riled-Lilies
\

are heavily attended to, creativity will be inhibited. The contrary was the

case in this study; feedback on mechanics positively influenced mechanics

z nd content

"To the Teaeher." This project illustrates, alone with several otheiss,

the necessity for obtaining mtltiple behaviors in order to explain the develop-

mCcht of a complex skill. Aoxugg,ested in this report, enough behaviors

should be selected for daily measurement to provide an as picture of

the developing shill. One consideration in selecting those behaviors has

to do with calibration. Some di:;cussion was provided on this topic earlier,

which suggested that teachers meaf.ure behaviors that are being taugnt

a.
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Another consideration, in:,--at,Lr as selecting behaviors to measure, is to be

certain that important behaviors are being measured, not merely behaviors

that are easy to measure. The teacher must always keep in mind that measure-

ment of student behaviors is not ari end of it3elf. Measurement merely allows

the teacher to determine whether she is teaching what she intended to teach,

The skills the pupils develop are of ultimate importance.

Another point brought out in this project is that often, when teachers

desire to assist pupils to acquire certain tasks, several individually derived

teaching procedures are necessary. In this project, as pointed out, a feed-

back technique assisted the pupils to approach competency, but they certainly

did not totally master the'fine art of writing, not even in regard to mechanical

usage. The teacher, even though she may have found a successful teaching

technique and the pupil is currently making progress, must continually

monitor her efforts and file away techniques that could be used in the future.

A creative teacher must always be on the lookout for individually designed

teaching techniques. She must amasjs'a huge repertory of potential interven-
,:

tions.

Instructions were used to increase verbal behaviors.11 The pupil in

this study was a 9-year-old boy. His srAech was very difficult to understand.

When a speech therapist attempted to pinpoint more precisely his problems.,

he vas unsuccess.ul. The boy did not consistently inisarticulate any sounds
, -

and` lie did not Stutter. At times his voice was husky and his speech very

rapid, but ru poor quality no excessive rate appeared to be persistent
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characteristics. He did use ghettoese speech at times and occasionally resorted

to current adolescent jargon and even used words and phrases of his own

invention. .since we could not pinpoint specific verbal 'oehaviors, yet believed

we should improve his sneaking, we decided initially to locus on sheer wprd

output.

Th's study used a pre- post-test and a multiple baseline design. Pre-

and post-tests were administered before and after several daily measures

were obtained. Throughout the period of daily measurement a multiple baseline

design was used

Before the daily measurements began, the buy was asked to describe three

pictures from a Peabody Language Development Kit. His descriptions of these

pictures began with the phrase, "This is." We, therefore, decided to measure,

throughout the daily sessions, the ratio of different sentence beginnings as

well as the average number of words per response.

Throughout the investigation the daily sessions lasted 10 minutes. Picture

cards were presented to the pupil one at a time. During the baseline phase the

pupil was instructed to tell about each card. re could respond to each card

as long as he wished. The data in this condition indicated his average number

of words per response was four, and his ri-tio of different sentence beginnings

was low. If d picture of a cup was shown his response was ,_"This is a cup."

Based on these data our decision, during the next phase, way to try

to alter the ratio of sentence beginnings. Before each session in thit, phase,

the boy was told to use different ways to begin sentences. He immediately

complied; throughput that phase his beginnings were grai.f,yingly varied.

I
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Meanwhile, in this phase his average response length was, only slightly in-

fluenced; most of his responses were four to six words.

Therefore, during the third condition, the pupil wzs still instructed to

vary his sentence beginnings, but, in addition, to use more words. He again

-complied. The data revealed that his average response length doubled, while

his ratio of sentence beginnings remained high.

Following this condition a post--test was scheduled. The pupil was re-

quired to describe the same three pictures used in the pre-test and three

others he had never seen. During the post-test, on both sets of cards,7he

used over three times as many words as he had during the pre-test. Thus, not

only did instructions influence his verbal output throughout the daily sessions;

this characteristic generalized also to a different situation.

During the final phase of the study, following conditions where the pupil

had been successively instructed to vary sentence beginnings and to use more

words, no instructions were given. Throughout they sessions the examiner

simply showed the pupil a series of cards. The data fi:om this phase were

extremely variable. His beginning ratio was high one day, then low the

next. His performance in regard to frequency orwords was just at inconsis-

tent. Si,.,ce he had previously been respon-,ive to instructions, it was now

as though he was exploring, trying to determine what the examiner wanted

1:1111 to do.

"To the Teacher." In schools and clinics many and varied instructions

are used in efforts to teach children. These instructions are intended to 5.c..ve
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many functions. They are used to inform pupils which response, to make.

Pupils are requested to walk, run, sing, write. Instructions are employed

to tell pupils how to respond. They are asked to walk more softly, run faster,

sing louder, write more neatly. Furthermore, instructions are used to inform

students when to respond. They are told to perform now, in five minutes, and

when the bell rirgs, tomorrow.

Sometimes these instructions are effective, sometimes not. Many children,

like the pupil in this study, would do what was expected of them if they just knew;

what it was, Often when instructions are used, they are not precisely stated or

consistently given. Some children have been instructed to 'do better work," to

"think before they act," to '!improve their performance,"' Such' directives may

only confuse children; their efforts, following such instructions, may be erratic.

At other times instructions are clearly stated, but not consistently administered.

In a writing session, for example, perhaps one day the teach,.:r requests

more words, the next day neater writing, then more imaginative content,

then "watch the capitalization", or be careful of the punctuation." Although

some children can cope with such a barrage of instructions, others flounder.

Studios such as this which show that certain behaviors can be influenced

by carefully given instructions, should be encouraging to teachers who art'

trying to influence the behaviors of children. It would appear that if the

student is capable of performing the requested skill, the f. 3t 6empt fp

stimulate that behavior should be a clearly stated instruction. Furthermore,

if that behavior is desired over a period of time, the same instruction(s)

should be given.



Obviously, other teaching techniques should be used with the non-motivated

student, the one who can perfc'rm the requested task but won't. One recommended

technique would be to couple instructions with reinforcement contingencies; ask

for the bahavior and pay off when it occurs. This technique was used in an

arithmetic project described earlier.

Instructions should also be coupleci W,th or supplanted by other teaching

techniques if the desired bahavior is not in the pupil's repertory. If, for example,

the pupil was requested to say the sound of c or add the digits 2 + 2 = ( 1 and

had never done so, instructing him to perform these tasks might be futile.

Some other form of prompting those behaviors, such as ir _,e:eling, would of course

be recommended.

A final point to be brought out from this study refers to pinpointing. The

first task of the teacher setting out to change some behavior is to pinpoint the

behavior that should be altered. Next, that behavior should be measured

if ne'essary, an intervention should arranged to alter the behavior. Measure-

ment should then, of course, continue in order to determi ,e whether the pin

pointed behavior in fact altered.

Sometimes, however, if is net appal ent which precise behavior should be

changed: Although the teach,i; knows some :fling is not quite right, she is unable:

to put her finger on the problem. Sometimes in cases like this, the teacher will

consider the matter over a long period of time and lament the fact she cannot

isoflete the important behavior. No attempt will be made to Ca:Inge the behavic r.

I believe more productive strategy, in cases like this, is to study the situati,e.
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a certain amount of time in an effort to iqnlate th, !,chav tor i)t- Low-pro. Then, if

the problem is not obvious, something should be changed in an attempt to improve

the situation. When such a strategy is followed the general behavior could be

improved or the "real" behavior of concern could emerge. Such an approach was

taken in this project. Although the teacher evaluated the boy's speaking as poor,

he did not know which speech element was inadequate and needed correction.

Rather than prolong the search for the key behavior, the teacher changed two

aspects of the boy's speech that could be pinpointed. Once those behaviors were

changed, the teacher reevaluated the boy's speech and decided it had, in fact,

improved.

Pupil Nianav,ement Research

Pupil selects either math or reading .12 This study was designed to

determine the effects of selecting either reading or mathematics on performance

rates in those two activities. The project was conducted with two boys, one eight,

the other twelve.

The first pupil was permitted to select whether to work on mathematics or

reading for a 20-minute session each day. The mathematics materials was from

Suppes Book 2A, while Book 7 of the Sullivan materials was used for re,41ing.

Following this period of pupil selection, two teacher-selected periods were

scheduled. During the firs i period, the pupil was required to continue for

40 minutes in the academic area he had chosen during the pupil-select period. In

the third period, which lasted for 60 minutes, the alternate- academic material wls

scheduled.



The secitience of periecis for the second pupil differed. In the ilrst period,

one of teacher selection, he was alternate programed either mathematics

or reading for 30 minutes each day. Mathematics was supplied from Suppes

Book 3B and reading from the Sullivan Books 19 and 20.

In the second period, which also lasted 30 minutes, he was allowed to

select either reading or mathematics. Finally, for the 30 minutes of period 3,

the boy was assigned the academic material alternate, to that presented in period

Three calculations wer obtained oath day. one each for mathematics and

reading when the teacher selected the program, and one from the pupil-select

period. The results for the first pupil revealed that on 24 of 26 days, his

performance rate was greater when he selected the subject than his rate on the

same program when it was selected by the teacher. The performance of the

second boy was similar, in that dining 17 of 25 sessions his correct rate was

greater when he selected than on the same material when the teacher selected.

For these two boys lt appeared that self-selection was a motivating varial.le.

Being allowed to select, even between two relatively low-strength tasks (mat!ie-

matics and reading), was for them a reinforcing event.

"To the Teacher." We have conducted a nuteber of pupil-mono:lenient

prcjects during the past few years that have focused on vai ious management

components. In some, the puoils graphed their own data, in uther_; pupil_;

have specified their own performance' objectives and deigned their own daily

schedules. Projects have been conducted wherein pupil.; timed their perf,ertratic ,
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C J
,

counted And/corrected their responses. In a recent project a pupil selected
.

t),te

his own instructional technique. In the project that follows, a young-man

desigried his own contingency system.

Invariably, these projecits have sh.tvn that pupils acre motikated. when
/*:**

they are given a piece of the action. This motivation is indicated by the fact

that during those conditions under which they are partially responsible for

their behavior, their performances are generally better than when the teacher
.

manages the entire situation.

Pupil specified contingencies in academic areas .13 This experiment

was conceriedvith he comparative effects of teacher-- or pupil-specified con-
.

tingencies. The pupil in this experiment was a 12\-year-old boy. The investi-

gation consiste.d of threeseparate tuties--two that manipulated the contingency
3

manager and one that manipulated magnitude of reinforcement. Each study
.8"

used an ABA de$gn. Throughout these studies the boy received points for

rAdemic responses. In readifig he was granted two points for each correctly
.

riead page. That ratio was 1; 2. The ratios in the other academic areas varied.

,,Points: were redeemable for minutes-S tof free time.

During Study 1, baseline data relevant to the pupil's academic response

rates were olfitairked foi nine days. Each day aresponse rate figure was cal-

culated that repres.entedt the boys performance in all of his subject Matter

areas. Throughout this period no attempt was made to explain to the studente
the response -rper-point ratio in each academic area.
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Following this baseline period; the next phase of the study was instituted.

It was the intent at this time to instruct the pup about the relationship between
%.3

correct answers and contingent points. Each day, in this condition, the teacher
/

r .4 1

_- verbally explained the contingencies and placed written copy on the boys
.

.. e

0,'desk. The contract was composed of nine agreements, each
..e

of which had a

\ .
.

response-per-point ratio. For example, the pupil was granted:two points for
.g.

.
0 -

each page read and one point for 10 correctly answered problems. As he com-

pleted each academic assignment, he was shown, how many responses had been

made and was asked,to calculate how many points he had earned.

It the next condition,the copy of the response-per-point requirements was

removed from the pupil's clesk. He was now asked to specify his own payment for

bach of the nine areas. These new specificationS were copied on a card,and

attached to his desk'.--finally, in the last phase, the teacher-imposed contingencies

were again in effect

During the next quarter Study, 2 began. Procedures for this investigation

were exactly like those in Study 1. Teacher contingencies were explainecl,

written but, and attached to the student's desk in Phases 1 and 3, while diiing

Phase 2 the pupil's contingencies were in eff6ct. Figure 4 illustrates the

data from Study 2.

Figure 4 About Here

Following this replication study, Study 3 was conducted. Since'during Study

2 the pupil had altered all the teacher imposed requirements to grant himself

f
7

a



more pl'oints per response, it was necessary to determine whether being able to

specify his own itingencie had effected the academic increase or whether

this gain was due to the increased payoff. Study 3, therefore, consisted of

three phases: a) the teacher specified the response-per-point requhements
7

she had placed in effect throughout Studies land 2; b) the teacher specified the

requirements that the pupil had instituted during Study 2; ,and, c) the teacher

again specified her original requirements. The only difference between Studies

2 and 3 was that in Study 3 the teacher imposed the contingency requirements
. .

throughout, whereas in Study 2 the pupil set' his own contingencies during

. Phase 2."

The data'from these experiments indicated that, for this bov, selfrspecified

contingencies were associated with increased academic response rate. This was

evidenced in Studies l and 2 since during the periods when the pupil ---.per-ifierl- the

contingencies his median performance rate was higher than during the periods

when the teacher imposed the contingencies. In addition, the. data from_Study 3

revealed that the response rate was due to the contingency manager and not to

reinforcement magnitude since his rates were about the same across all phases.

.'To the Teacher." Teachers should, for several reasons, consider training

their pupils to manage certain of their own affairs. One reason was mentioned in

the preceding projcet. That is, pupils are often motivated when allowed to as,;une

certain responsibilities for their own development, Another important reason for

teachipg pupils to manage certain of their behaiiors is that they can assist their

teachers. In some classrooms children have.been taught to calculate the time thf!y
1
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spend On certain programs, to total their correct and incorrect answers, chart

, their'rates, and evaluate their own performance.s.

Another'reason for developing pupil,management skills relates to the aca-

demic curriculum. When children are taught to correct, count, chart, and

evaluate their own performance, they are learning in functional ways to add,

divide, tell time, and compare. The amount of pupil involvement and the extent

to which this involvement is incorporated into the math and science curriculum

is dictated only by the ingenuity of the teacher.

Obviously, the primary reason for teachir.g pupil management behaviors is

that by so doing, pupils could emerge from schools as independent, productive,

and creative Citizens. To train such students should, I believe, be one of the

primary objectives of ,iducation.

EPILOGUE

Curriculum research, particularly when Applied Behavior Analysis pro-

cedures are used, :is a very exciting adventure. It is extremely reinforcing to

identify important behaviors, arrange various techniques and procedures in

efforts to develop those behaviors, then be informed daily about the function of

those variables.

That Applied Behavior Analysis procedures are suitable for carrying out

curriculum research has been demonstrated, not only by the varied projects

reported here, but by several researchers throughout the country. A tremendous

amount of work, however, remains to be done. The state of the art now regarding

the use of Applied Behavior Analysis procedures and curriculum probably
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corresponds to the degree of sophistication existing 10 years ago when behavior

modification pioneers were adapting operant techniques to alter talk-outs and

out-of-seats in clasSrooms.

In the basic subject matter areas many more investigations should be con-

ducted. The behaviors measured in fhe subject areas reported here were the

simplest and most fundamental. ,In.reading, for example, projects were in- '

eluded that dealt with phonics behaviors, oral and silent reading, and some

types of comprehension. Future research could identify more complex reading

behaviors such as paraphrasing stories, integrating material read from several
a

sources, criticizing stories.

Our measures.in arithmetic were similarly fundamental, various types of

computation and story problems. A great deal of work remains to be done in

the latter area. Research should also focus on other aspects of mathematics

such as time-telling, measuring, sets, and unions.

In spelling, future researchers need to focus on the matter of sequencing,

which words or letter combinations should be taught before others. Spelling

researchers also need to identify which teaching techniques seem to.be most use-.

ful for certain types of worcIS. Our work in typing is but a beginning. In that

research we followed closely the sequence of activities from a commercial boOk.

Perhaps by using Applied Behavior Analysis techniques researchers will be
k

able to identify a better sequence of tasks an more effective teaching procedures.

In penmanship some of the basic issues, including the development of

manuscript before cursive writing, remain to be resolved, Applied behavior

analysts should focus on such issues. Persoi :Illy, I believe that although the
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penmanstap questions have not been answered, there are other curricular'ques-

tionS of far more importance,

Creatis-e writing offers a wealth of possibilities for the innovative Applied

'Behavior Analysis researcher. Curriculum researchers are perhaps the farthest

away^from identifying the important behaviors of writing and the techniques that

will deVelop those behaviors than in any other area.

Not only doeS a fail amount of research need to be done by the applied

behavior analyst in the-basic skills just described, but other, persliaps more corn-

plea, subjects must he investigated. There is little, if any, research of the

Applied Behavior Analysis variety in such areas as social studies, science, art,

music, history, geography.

The. question arises, Whose obligation-is it to conduct this research? I

A

believe the primary responsibilitv, rests with research facilities such as ours.

Teachers can ill-afford to spend time researching the effects of various instruc-

tional techniques or identifying behaviors that are measurable, They are in the

business of developing behaviors. It is the researcher's responsibility tkinvesti-
)

gate current curricular practices in sohoord. The researcher is also responsible

for suggesting curricular innovations based on his investigations.

V A
Ft Cher, it is the researcher's responsibility to present his findingsln

such a way teachers can incorporate them in their daily routines. Throughout

this chapter I have attempted to present research so certain elements could be

used' by teachers. The approach was to synthesize several projects and follow

each with spet-1.-ific suggestions about which aspects could be assimilated.

i,
j
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Finally, once the cuiricultim researcher has identified important areas for

investigation and clearly presented his findings; it is up to the teacher to blend

those findings with her basic technolpgy.. As I mentioned before, the creative

teacher is one capable of extracting various elements from research projects and
o

modifying others so they are functional ix her, situation.
J Y

Teachers will develop in proportion to the extent they can generalize. Some

third grade teachers are willing to learn froin only other third grade situations.
1

To them, research or clinical evidence fron other situations is not relevant be-

cause of the different setting, type of S.A. ect, behavior measurxl, or remediation

technique. These teachers deny themselves many learning opportunities.

The teacher most capableof growth can extrapolate from many situations,

some quite different from her own. It is my hope. that teachers can generalize

from the studies in this chapter, even though most of the research was conducted

in a laboratory setting with learning disabled children.

Many teachers of mildly handicapped, even normal, children should be

able to incorporate certain of the suggestions froni this chapter regarding the

arrangement of materials, des'.gning of materials; diagnosis, error analysis,

selection of teaching techniques. Several of the more general notions, for example,

those in reference to various reinforcement arrangements, should be applicable

to a wide range of individuals:-

The reason for the wide:, extrapolation potential of the research from this

cho.pter that Applied Behavior Analysis techniques were used. When this

approach is used, explicit behaviors c.re dealt with in a straightforward manner.
-6

Generalization in this context, therefor,.:, pertains to identifiable environmental

tZ
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relationships. For instance, a teacher of neurologically impaired children identi-
..-"..-,_

fied a boy whose penmanship skills are inconsistent . One day his writing is

beautiful, the next terrible, the next fair, and so on. Following a baseline period

the teacher arranged a withdraw-of-positive-reinforcement procedure, similar to

the one used in a math project reported here. For each incorrectly formed letter,

bk.the boy lost 30 seconds of'shop time. Although there were many procedural

...differences between the penmanship and math project (sex, type of pupil, subject

area, reinforcer), the teacher generalized the important environmental relation-

ship from the math project to her spelling situation: contingent on errors, rein-
.

forcemerrt was withdrawn.

Thus, researchers and teachers are granted two tremendous advantages

when Applied Behavior Analysis techniques are used. First, ...n response to

educational researchers, when these techniques are used most all the feattire's

of educational curriculum can be studied. Second, in response to teachers' when
..

the concept of generalization is derived from the Applied Behavior Analysis approach,
.

teachers are provided With infinite opportunities for developing their* instructional

skills.

d t.

L.
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FIGURE CAPTIONS

Figure Correct and incorrect rates throughout two phases as the boy

read from a Gina and Lippincott text, The numerals in the

tear drops indicate correct, and error rate means.

Figul:e 2 Percent correct scores for-the three a_ithmetic sheets

1

through-

-out the study. The data iTteores on S2 were

erratic during baseline. 'Furthermore. the -withdrawal tech-

Figure 3

niaue was successively effective on each sheet of problems.

Correct and incorrect rates of writing sy-mbols throughout

four experimental conditions. For the first six days the

pupil alterna;-..d between manuscript and cursive writing.

ThroughoUt the first condition no quality control_was arranged;

throughout subsequent phases the correct-the-next--day con-
%

tingency was arranged, then removed. Correct rates generally

imprbved throughout the study. 'Error rates were greatly

influenced by the contingency), when arranged, the error

rates were low, when not arranged, the error rates were
.

Figure 4 rates throughout the three conditions of Study 2

\ (Experiment II) . These data indicate the pupil's rate- was

hi her during the condition that he specified the conting.encies

than when specified by the teacher.
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ABSTRACT

A method for placing children in readers was devised and implemented which

combined aspects of the Informal Reading Inventory with techniques developed by

applied behavior analysts. Using this method three reading behaviors of pupils

were measured directly and frequently:- --cor-re-Ct oral reading rate, incorrect

oral reading rate, and correct comprehension percentage. Seven intermediate

age boys with reading, problems read and answered questiOns from books D through

K of the Lippincott series. They read five 100-word segments from each reader

and answered six comprehension questions from each segment.

Each student was placed in a reader based on his three performance\scores

during this period. The effectiveness of the placement method was judged in

terms of how well it predicted subsequent reading performance in the,students'

instructional readers.

Two major findings resulted from this study. First; although oral reading

rates and. comprehension scores generally worsened as the grade level of the

material increased, the performance differences between adjacent bookS-were

minimal. Correct 'rate leas more sensitive than either incorrect rate or com-

prehension percentage to cha ges in grade level. Second, after placement in

A
the readers, all the students )3rogressed satisfactorily throughout the remain-

4

der of the year.
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ROUND.ONE?.-PLACING THE CHILD.IN.THE RIGHT READER' L'

Thomas C. Lovitt2 and Cheryl L. Hansen3

University, of Washington

The first concern of the teacher of reading is to'place her students in,

readers. Once an interesting and motivating series,of books has been chosen,

. won whatever,,basis, each pupil must be assigned to a specific book in that se-

ries that will assist him to become a competen. reader. The pupil should

neither be placed in a reader tharis too easy nor in one that Is too diffi7

cult. Although most teachers agree with this concept, there is little agree-

ment as to how pupils should be placed in readers that are, for them, "just

right."

Currently, there appear to be four methods for plicing children in refitting

texts. Some teachers place children on the basis of chronological age or grade.

Others use achievement tests, publishers' b'asal reader tests, or Informal Read-

ing Inventories (IRO.

The most casual method for placing children is to assign.them texts which

correspond to their chronological ages or grades. According to this approach,

if a child is eight or nine years old and in the third grade, he would be

placed in a third grade reader. This placement method has the least to recom-
,..

mend it; for ability is often unrelated to either age or grade.

A second placement method is to, assign pupils to certain texts because of

their achievement test scores. The problem with using this approach is that

achievement test scores are often indirectly related to the performance of pu-

pits In tfie classroom; and furthermore, achievement test scores are infrequently

gathered (Lovitt & Eaton, 074). Indirect refers to the fact that a pupil might

be expected to respond to an item of one type on.an achievement test, e.g.,
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answer a certain type of comprehension question, but is required to do something

quite different in the classroom, read orally. Infrequent simply refers

to the fact that achievement tests are given only once or''twice a year.. The

problem with such a strategy is that single impressions of performance often

misrepresent a person's "true" ability.

A third method for,placement is to use the reading placement test which

accompanies certain basal reading series. These reading 'tests, although quick

to administer and directly related to the material used during subsequent in-

struction, are generally given only once. As we mentioned, one test'score,

whether it is from a direct or an indirect test, does not always reveal the

true ability of an individual.

A fourth approach used to place children in readers is the Informal Reading

Inventory or IRI (this technique was, first recommended by B tts in ;946). When

the IRI method is used, a pupil is required to read orally orsilently from a

ser;es of reading pajsages arranged in order of difficuity: pre - primer, primer,

first reader (i1), 12, 21. Ordinarily, two reading skills are assessed at sev-

eral levels: word recognition and comprehension. The pupil's percentage scores

for those tasks across the levels are calculated and compared to normative

scores. The pupil's scores for each reading component across levels are then

transformed to one of three competency levels: ind4endent, instructional, or

frustrational. The pupil is then placed in a book where his scores indicated

the "instructional level."

From the point of view of the applied behavior analyst, the IRI placement

method has much to recommend it. When an IRt is used, the pupil's performance

is directly measured, for the reading material is the same throughout testing

and instruction. However, as is the case when achievement tests or publishers'

I
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tests are used for plaCement, generally only 6ele'reading sample from each level

is obtained, when the IRI procedure is used. As mentioned earlier, when only'

one sample,of a person's performanCe is obtained, a distorted impression of his
.

ability could be presented, hence a pupil could be. inappcopriately placed.

in the present.study, a reading placement method was devised and implemented

which combined some aspects of the IRI (direct measurement across many levels)

with the techniques developed by applied behavior analysts (direct and,frequent

measurement)." Using this approach, three reading behaviors were measured for

several days from several levels of the reading series that was ultimately used

for instruction. It was our intent to place children in the highest reader

posSible--a level where they woutdJbe motivated but not frustrated. Further,

it was our intent to place children In readers on the basis of their performance.

METHOD

Sulajects,

The pupils n this study were seven boys between the ages of 8 and 11.

They attended the Curriculum R earth Classroom, Experimental Education Unit,

Universlty%of:Washington.

The boys were referred to this class by a,suburbarl, upper-middle class

school district near Seattle because of learning di abilities. At the time of

referral the students were frqmone,to thre ye behind their peers in reading,

matt;;-lhd spelling. All of them had, ,at. one time or another, received remedial

reading instruction.
1

Our goal for the endts?,6)ing their one year's residence at he Cur-

rrduitim Research Class om, was to atter.their competencies in the basic skill

subjects which included re ding and comprehension, to the extent they were at
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grade level. The, study was conducted during late September and early October,

1973

Material Selection_and Preparation

The Lippincott reading series (McCracken 6 Walcutt, 1970) ww; used for

reading placementand instruction. The Lippincott series utilizes a lettering

system to. denote grade levels. Book D is the first grade reader, Books E and F

are second grade` readers, Books G and H are third grade readers, and Books I, J,

and K are fourth, fifth, and sixth grade readers.

Five samples of oral reading and comprehension were/collected from each

'reading level: Each student read five 100-word segments. (the first 50D words)

from the first story from seven of the eight reading levels. In the G reader,

the pupils read the first 500 words of the second story because it was believed

the first story, "Hansel and Gretel," was too well known.to the'students, and

because of this. their performance could be affected.

Six comprehension questions per each 100-word segment were written.- These

,*

questions pertained to four aspects of coMprehensibn: recall, sequence, nte

pretation, and vocabulary. Recall questions dealt with facts frcm the story;

for example, "Where did Danny Morgan live?" Sequence questions pertained to

the temporal ordering of events; for example, "What did Danny want to do after

he and his father rode to Lookout Point ?" Interpretation questions included

synthesis, inference, translation, and application processes; for example? "Why

didn't Brick Morghn like the Indians?" For the vocabulary aspect of comprehen-

sion, the students were told a word and were then asked to select a synonym for

that word from a choice of four other words. The first three types of compre-

hension were assessed from levels D through H. All four types of comprehension

were measured from Books I through K.
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Daily Proceduret

Reading placement was carried out on an individual basis in a small room ,

adjacent to the main classroom. At the beginning of the study, each student

was told he would be asked to read orally and answer questions from several

books in order to determine which reading revel was best suited for' him. He

was asked to try his hest as he read the various selections and not to worry if

some passages were difficult. Each student spent about 15 minutes reading per

day over a period el two weeks.

The order in which the pupils read the books varied each day. On the first

day of placement a student read the first 100 words and answered comprehension

qqestions'from the following four readers: D, F, H,. and J. On the next day he

was assigned the first,100 'Words from Books X) I, G, and E. Different arrange-

ments wereused the other days Generally, four to six segments were read each

day, until all 40 segments had been read.

During the oral reading, session the teacher tallied _the number qf-correctly

and'incorrectly read words. incorrectly read words Included omissions; substi-

tutions, additions, mispronunciations, and hesitations longer than four seconds.

Proper names and places, repetitions, and self-corrections were not counted as

incorrect responses: if the ttudent 'amid not pronounce a word or mts-read a
. ,

word he was told that word And encouraged to continue reading.

wa,checked after each 100-Word segMent was read. The teacher

tions and the student answered them orally.

Comprehension

read the ques-

Following each reading session the teacher calculated-three pieces of data

from each segment: oral correct words per:minute (wpm), oral incorrect wpm,
t

I

and percentage of correctly answered Comprehension questions. The first two

figures were Obtained by totaling the number of correctly and-incorrectly read

ti
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words from each segment. The third figure was obtained by dividing the number

of correctly answerei questions from each segment by the -tots l);(6).

EVALUATION

In order to make a placement decision for'each child, mean correct and in-

correct oral reading rates, and average percent, correct comprehension scores

for each reader were computed. The mean correct rates'per level for each stu-

dent are indicated in Figure 1. An examination of these data revealed that, in

general, an inverse relationship existed between correct rate and grade leVel.

In 76%,of the cases, as grade level increased, correct rate decreased. All

it'udents had higher correct rates in Book D than 'in Book K. On the average,

their correct, rates were 27 wpm higher in Book.D than in Book K. In Book'D,

the group average was 58.3 wpm, whereas the group average in Book K was 31.3

wpm.

Insert Figure 1 About Here

. . ,

An analysis of the mean incorrect rates o the students gengrally,revealed

a positive relationship between incorrect rate and grade level., In 53% of the
\

.

cases, as grade.level increased, mean incorrect rates increased. Figure 1

shows the mean incorrect rates for each student at kaikh reading level: All of

the students had tower incorrect rates in Book D (mean = 5.4 wpm) than in Book

K (mean = 6.9 Wpm). On the average, incorrectly read words increased 1:5 wpm

4between Book D and Book K.

The. comprehension scores of the students was to some extent aff566d.by

the grade level of the materials. Figure 2 indicates the mean percent c mpre-
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henslon scores in Books D through K for each student. In 51% of the cases, 'an

inverse relationship existed between comprehension and gyade leve'The average

comprehension score was 30.3% higher in Book 0 than in Book K. sThe.average com-

prehension score in Book D was 94.6%; and the group average in Bpok K was 64.3%.

. Insert Figure 2 About Here

---jn summary, the abilities of most pupils to 'read orally and comprehend were
. .

,:adversely influenced as grade level increased. This performance decremOnt,from

one level to the-next was most obvious when'Correct reading rate was considered.

is grade level increased, correct rata decreased 76% of the time,Ancorrect rate

rose in'53% of the instances, and correct comprehension percentage,fell5J% of

the time. r.

Although the ability to. read le*.ened .as grade level Inpreased,.the decre-,

meat between adjacent reading levels was often slight. Unover50% of the .

. .

instances, the differences between the correct rate, incorriect rate, and-compre-

hension means of adjacent reading levels was lesS than five correct wpm, one in-

correct wpm, and 5%comprehensjoh.

PLACEMENT

I.. After an examination of the previous eay's,readincg data and the progress

made by those seven students, i:qe determined the guidelines for placing the cur,

refit group.of children. ,We decided to place a stUdent in the highest level

.

readey n, which his average correct rate was between /1765 wpm, his averagiinl.

correct rate between 4-8 wpm, and his average comprehension score between 50-75%.

Our initial sieeration for placement was the pupil's average Correct

rate. We next studied his mean incorrect rate, theh his average.compnehension
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score. UsIn% this approach, the mean correct rate for the seven boysin their'

assigned readers was 48.0 wpm (range froM 45.5 to 53.4 Wpm) The median incor-

rect rate for the group was04.9 wpm (range from 3.1 to 7.0 wpm). With one ex-

ceptioh, the incorrect rates of the boys in their instructional readers were

within

'

the desired limits. )

In certain instances we were unable to use our comprehension criteria be-
. -,.

...,

cause the level of comprehension exhibi'ed by the students was often higheithan
, (,-

.

75%. The mean comprehension score for the boys in their assigned readers was .

86.7% (range from 55 to 958%).

Utilizing these placement criteria, the students began their instruction
1

in various Lippincott readers. One student began in each of Books D, E, H, and .

I. Three students were placed in the F reader.

Figure 3 shows.the placement da..a for one pupil. In the top graph are his

oral correct and incorrect rates ford the eight 'readers. In *the boittom graph

are his percentage scores for answering comprehensiOn questions. Using our

placement criterion, this boy was placed in Book D.
4

Insert Figure 3 About Here

EFFECTIVENESS OF PLACEMENT METHOD

The effectiveness of our placement method was determined in two ways. One

method was to compare the pupil's performance in his assigned book during place-

ment with his performance in that same book when he read from it during the In-

structional period. If the placement procedure was reliable, then little dif-

ference in performance would be noted between the placement period and the base-,

line condition (the first condition of the instructional period).



After the instructional reader for a student was identified, he began read-

ing and answering questions from only that book. Each day he read 500 words and

responded, in writing, tG 20 or 30 comprehension questions, depending on the

level of the assigned reader. During the first seven days of the instructional

period, baseline procedures were in effect.

When.the data from the placement period and the baseline condition of the

instructional period were compared, we discovered that the correct rates of five

students were lower during the baseline condition. Although the group difference

between placement and baseline was only -1.6 wpm, the 1-ndividual difference bet-

ween the means ranged from -8.2 to +11.3 wpm. All the students had lower in-

correct rates during baseline than during placement. The students had an average

of -1.9 incorrect wpm less during baseline (range from -3.1 to -2.9 wpm). These

correct and incorrect rate differences could be attributed to the fact that,the

pupils read from four to five 100-word segments each day during pfacemeht and

from one 600-word segment during baseline.

Six of the seven students had lower average comprehension scores during,

baseline. The average comprehension score for the group was reduced 15%': from

81.5% during placement to 66.9% during baseline. These comprehension pircentage

differences may be attributed to one or two variables. During placement, the

students responded to six questions from four or five reading segments. During

baseline they answered from 20 to 30 questions from one reading segment. fur7

thermore, during placement the pupils responded orally to questions that were

read to them, whereas during baseline they read the questions and Wrote the

7

answers.

In summary, the correct and incorrect rates and the comprehension scores

were generally higher during placement than during baseline. Although the

5
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correcnd incorrect rate differences were slight, the comprehension score

differences between the two periods were rather significant.

A second way'in which we evaluated the effectiveness of the placement

program was to assess the progress of the "students throughout. the year, once

reading instruction began. If the students were appropriately placed, their

reading scores should improve throughout the year. When the data from our stu-

dents were analyzed it was apparent thatlall seven Students had progressed

tWroughout the quartes Although one student did not initially experience suc-
,

cess in his originally-assigned reader, his reading improved when he was changed

from Book I toDook H. It should be mentioned thaethe pupil requested the

change.
. .

After one qUarter of instruction, the correct rates for all seven students

had increased from tneir baseline rates. These increases ranged from +6.5 to

+14.2 wpm. The average incorrect rates for four students decreased from base-

line to end of-the quarter. The ranges for the students were from -1.1 to +.5

wpm. The avegoge comprehension percentage scores increased for all students,

ranging from +6.2 to +19.3%. In summary, the students thrived after being

placed in/their readers.

fi

DISCUSSION

The method used for placement described here has much to recommend ii. For

one thing, since the pu?ils in this study improved in reading throughout the

year, we can assume they were appropriately placed. It should also be mentioned

that throughout-the year rather mild instructional techniques were used; progress

was not the.result of unusual or expensive teaching practices.

A second important aspect of this placement method is its generalizability.

(/"--- _Although the Lippincott series was used in this report, the same procedures

I



could be used with any basal series or, for that matter, with any collection of

books. in this study three reading belfaviors were measured that dealt with oral

reading and comprehension. This same procedure for. placement could be used with

other jeading behaviors. If, for example, a teacher wanted to place children in

4readers on the basis of their silent reading rates and ,their abilities todes-

cribe frleely the events of a story, those aspects could be measured from several

books for a number of days.

The method used here could certainly be improved and perhaps simplified.

One improvement would be to use the same procedures during placement and instruc-.

tion for aSessing comprehension performance.

Our Oacement method could perhaps be simplified.. We had the students read

five times from each !evel. Although we strongly support the notion of frequent

measurement, perhaps three or four measures would provide-data as reliabla as

ours. Another modification could involve the selection of the reading 'segments.

We had the pupils read from only the beginning of each book. Others could

'quire pupils to read from various parts of the books.

These modifications notwithstanding, the method described here, which fea-

tured direct and freqUent measurement, is assuredly a more reliable placement

method than most of the others now in use. When the direct and frequent method

is used the pupils, in effect, place themselves. Therare placed in readers

based on their performances not because of their ages, grades, or scores from

indirectly or infrequently administered tests.

Using this method the pupil's chances for winning the important round one

of the reading battle are increased. Furthermore, w'en direct and frequent,

procedures continue to be used for reading instruction, the likelihood is great

that the pupil will remain in the ring for 15 rounds and emerge victorious.
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FIGURE CAPTIONS

Figure 1. Each pupil's average correct and incorrect, rates for eight Lippincott

readers are shown. The numerals above the correct rates'and below the in-

correct rates are the mean of the means.

Figure 2. Each pupil's average comprehension percentages for eight Lippincott

readers are shown. The numerals below each collection uf- scores are the

mean of, the means.

Figure 3. The top graph shows MF's daily correct and incorrect rates from eight

Lippincott readers. The numerals abovetthe correct rates and below the in-

, correct rates are means for each book. The bottom graph shows the daily

comprehension percentages and means for the Lippincott readers.
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ABSTRACT

In this study three reading behaviors were measured for several days: oral

correct and incorrect rates and-correct percentage for answering comprehension

questions. Throughout a baseline phase neither an instructional nor a reinforce-

ment technique was scheduled. During the second condition of the study, contin-

gent skipping and drilling were involved. If, during this phase, a pupil's, oral

reading rates and comprehension score exceeded criterion levels) he was allowed

to skip several stories in his assigned reader. If, however, he did not skip for

several consecutive days, drilling prycedures were arranged. Following this in-

tervention period baseline conditions were reinstated. The data indicated that

from first to second condition every student's reading improved in respect to

correct rate and comprehension accuracy. The incorrect rate performances of four

4

students also improved. When the intervention was removed, during the third

phase,the performances of most students maintained., The average rates and com-

'prehen'ion percentages were, in fact, better during this condition than they were

in the second condition. Subsequent studies were conducted in an effort to de-

termine the effects of either component of the intervention, skipping.or drilling.

Only tentative remarks were made in 'this regard. Recommendations to teachers of

reading are offered based on the results of this study.



TIIE USE OF,CONTINGENT SKIPPING ANO,ORILLINO 4

TO IMPROVE ORAL READING AND COMPREHENSION
1

Thomas C. Lovitt2 and Cheryl L. Hansen3

University of. Washington

- Once students are ready to read contextual material the first problem for

the teacher of reading,lis one of placement. The teacher must place children. in

readers jn, order that they may, in time, become competent insofar as decoding

and comprehending written symbols.\ In order to increase the probabili.ty that

'pupils will, in fact, learn to read, they must be placed in readers that arc,

for them, "just right," neither .too easy nor too difficult. Pupils must.be

challenged to progress, but should not he frustrated by material atis too

difficult.

Recently, we (Lovitt & Hansen, 1974) designed a procedure whereby, children

were placed in readers on the basis of-their performance. Direct and dally

measurement techniques were used, thus enabling us to place children in certain

.

`..-

readers on the basis-of their decoding and comprehending abilities.

-
Another major concern of teachers of reading is one of advancement. Once

children have been plated in readers and instruction has begun, hou should Ory

proceed through the readers?

As is true of placement, several strategies are used by teachers to advance

pupils through readers and from one reader to ano"ther.. Back in the olden days

when I t ," I used a method for advancing pupils from one story to the next

.00 that is, 1 believe, still used by some teachers. I assigned all the pupils to

various reading groups: jaguars, cougars,-wolverines. The children in those

groups took turns reading the same story; one child read a couple of paragraphs,

the next *Ild a few more, and so on until the story was completed. We then
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talked about the story. The next day anew stcry was assijned.

Since that time some reports have been published that describe methods far,'

advancing pupiLs.through stories and readers on'the basis of pupil performance.

Gdrmly and Nittoli (1971), for example, described a process whereby students

were allowed to advance from one reading level to another if their comprehension

scores for several stories were greater than 70%. Starlin (1970), in a doctoral

dissertation, suggested that pupils should be advanced from one reading level to

another when their correct oral reading rates were above 100 words perk minute

(wpm) and their incorrect rates were leSs than 2 wpm.

ln our study we have combined the advancement ,criterion of those two reports.

We allowed pupils to proceed from one section)of a book to another on the basis

of their comprehension scores and their oral reading rates. In fact,we allowed

the pupils tO,skip several stories in their readers if, on the'same day, their

three scores--oral correct rats, oral incorrect rate, and comprehension percent-

age--were better than criterion levels.

In this study we also incorporated a provision for those pupils whose scores

remained low, and the; did rot skip. For those pupils, drill techniques were

scheduled.

Whether the pupils skipped Matcrial or were drilled, those features wore

contingent on their performance. Pupils were allowed to skip only When tnlir

reading abilities exceeded established levels, and were provided drill only when

their reading abilities were inferior to the established levels.

METHOD

Subjects -and Serting,

The subjects for this research were-seven boys, ages 8-12. They were cate-

gorized as learning disabled by their school district, and also, accordinc to



them, the boys mere from one to three years retarded in reading.

The setting For the research was the Curriculum Research Classroom, Experi-
k.

mental Education Unit, University of.Washingtorh, The purpose,of thisclassroOfii

is to conduct educational research with elementary age children.

Materials

The Lippincott Basal Reading series (McCracken & Walcutt, 1970) was, used

during this project. Each reader= in the series was divided into four sections
4

(poetry and plays were excluded). The stories.in each -ection were then divided

into 500-word segments. In those stories- where the Last segment was over 215

words, that much was considered a separate segment. If the last segment was

less than 225 words those words were combinecilseith the preceding 500-word seg-

ment

The reason the books were divided inte iluarters will be explained later.

T'e reason for subdividing the quarters inta 500-word segments is that each day

the pupils were required to read Ihe-same amount of material. It '13'has necessary

for the pupils to read the same amount O.f.:_material each .dayt,in c 'der that they

tould respond to an equal number of comprehension questions daily.

Comprehension questions Were written for each 500-word segment. These

questions were of four different types: recall, sequence, interpretation, and

,vocabulary. From the first- to third-grade readers, 10 recall, 10 sequence,

an& 10 interpretation questions were written. From the fourth- to sixth-grade

readers, recall, 5 sequence, 5 interpretation, and 5 Vocabulary questions

were w.itten. Recall, sequence, and interpretation questions required short,

written responses. A multiple choice format was used for the vocabulary

questions.



A Reliability-
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For oral reading, reliability cheeks were obtained.an average of six times

for each pupil. In,order to cond6ct these checks certain oral reading session's

were tape recorded. A second teacher then listened to the tapes and counted

correctly and incorrectly read words. Reliability was calculated by dividing
i

the numbec. of agreements between the two teachers by the number of disagreements

plus agreem4hts, This figure was then multiplied by 10Q. The average corre-t

I.

I

e

. and incorredt. rate reliability calculations were 98.0%.,,

Agreement for scoring answers to comer hen3ion questions was, determined by

r
1 , .

.. '

e having a second
t

teacher check a 4s ample of 15 assignments-for each pupil. The

.. formula for calculating or. reading reliability was used,. The average retie-
,

../
.

bility for scoring comprehension answers wa;'99.6%.

a

A Placement Procedures

The instructional reading level for each student was determined by using a

systematic informal reading inventory (Lovitt and Hansen, 1974). Each student

4 only read five 100-word segments fsom.all Lippincott readers between 'levels

D and K (grades one through six). They also responded to comprehension questions

from all these readers.

After these data were collected, the mean oral correct and incorrect rates,

and mean correct percentage scores for answering somprehension questions, were

calculated foreach reader. Three scores, then, were calculated for all the

pupils from the eight readers. These data were then used to place the pupils.

Each pupil was placed in the highest reader in which his average oral correct

rate was between 45-65 wpm, his oral incorrect rate was between 4-8 wpm, and his

average correct comprehension percentage was between 50-75. Using these cri-

teria, one student was placed in Book D (1
2
), one in Bcpk E (2

1

), three in

Book F (22), and two in Book H (32).
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Interventions

In this study there were two interventions, skipping and drilling. Both

were arranged contingent on pupil performance.

Skipping. After a seven7day baseline, average correct and incorrect oral

reading rates and average percent correct comprehension scores were calculated

for each student. Desired performance levels were then calculpted for the inter-

vention phase based on these scores. Desired performance levels were defined as

iA improvement. For example, if, during the baseline, a pupil's average cor-

rect rate was 60 wpm, his average incorrect rate was 6 wpm, and his average cor-

rect comprehension percentage was 70, the desired scores for those corresponding

behaviors throughout the intervention phase would be 75 wpm, 4.5 wpm, and 87.5%.

This 25% improvement rule was used until the desired levels exceeded proficiency

limits. Proficiency in oral reading was defined as 100 gorrectly read wpm or

better, and 2.5 incorrectly read wpm or'better. Our proficiency requirement for

comprehension was 9()% or better.

!then the skipping provision was in effect the pupils were Inforned that

they could skip all the remaining stories in a quarter of thebook if, on the

same day, all their scores equalled or exceeded the criterion scores. if our

example boy's oral reading rates were better that. 75 and 4.5 wpm, and his com-

prehension score was Letter than 87.5%, he would be allowed to skip the re-

maining material in the section he was assigned to recd.

Drilling. Three types of drill were used, one for each measured behavior:

oral correct rate, oral incorrect rate, and comprehension pecentag,.!. For the

correct rate drill, a student was required to read the last 100 words from the

previous day's assignr.ant. he continued reading that passage until he could

complete it at his criterion level.

4

A
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When the incorrect rate drill was used, the teacher showed the pupil a list

of the words he had mis-read durihg the reading session. TheSe words were em-
.

bedded in phrases from his ,eader. The student was required to rehearse that

list of phrases he could read all of them correctly to the teacher.

For the comprehepion drill the pupil's answer sheet was returned to him

with the incorrect responses checked. The pupil was then required to rework

his answers until they were all correct.

PROCEDURES

As described ealher, each reader was divided into four parts. Before a

pupil read from each part he was given an npportunity to skim through al! the

stories in that group. He then told the teacher the order which he prefer-ed

to read the stories. The reason for ordering the stories on the basis of pre-

ference was because during parts of the study pupi's could skip some Aories

if their performance surpassed a cert:lin level. If some of the'ir more preferred

stories appeared at the end of a section, a pupil might want to read those

stories and Mould, therefore, either hold back his efforts to avo:d skipping,

or would be disappointed if he did skip,.

Throughout this study the students read 500 words orally each day. The

only exceptions to this were those instances where the last .segment of the

story was less than 502 words. As was explained earlier, if this segment aas

less than 225 words, it was added to a 500-word segment; if more than 225, that

amount constituted the assignment foe that day.

The oral reading sessions were conducted in a small room off the main

classroom. As the Oild read, it he mispronounced or was unable..A2=ounce

a word, he was told that word. During the oral reading stssi,X.s the teacher



counted each correct and incorrect response. triCorrect responses consisted of

substitutions, omissions, additions, and hesitations of longer than four s,-.1c-
\

onds. Throughout the study the children were intermittently praised for fluent

and accurate reading.

When the oral reading session was completed the student was given a sheet

of ccmprehension'questions and asked to go to hi5 desk and eomple4g. the assign-
? \N4

ment. - A student .s.ould ask for help in reading the comprehension que'stions,ibut

. 3
;

. 4

he could not refer to his reader to assist Ln answering the questions. Trie /

answers to the comprehension questions were checked by the teacher and.the pu-

pil was informed which ones he had incorrectly answered.

Data were kept pertaining to oral correct and incorrect rates and percent-

age or correctly answered comprehension questionS. In oral reading, the data.

reported here were from the first two minutes, nrA from the time required to

complete the total 500 -Nord segment. The correct and incorrect rate data were

obtained by dividing the number of correct responses by two, and the number of

incorrect responses by two. In order to calculate the cormet percentage for
(--

answering comprehension questions, the number assigned was divided by the num.-

ber correctly answered, and multiplied by 1°0. The pupils who answered

dons from book,. one through tfp-ee were assigned 30 questions each day, whereas

the ,pupils who read from books four through six received 20 questions daily.

Baseline
1

This condition ran for seven days. The circumstances described above pre-
,'

vailt, 1. No additional feedback, instruction, or reinforcement techniques were

scheduled. At the end of this co .iition the,25% improvewnt scores were cal-

culated.

ti
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Skip and Drill

Throughout this condition, which ran ati av4rage of 20 days, contingent

skipping and drilling were arran d. As explained earlier, if, on the same day,

a pupil's three scores were equal to or Setter than the desired scores, he could
I

skip the remaining, stories from a quarter of a(book..

If a pupil went seven days,withobt skipping, drill 'procedures were insti-

tuted. He received drill, however, on only those aspects of reading that Were
- ,

': -
. .

.

bejow the desired scores. A student could receive drill on any one component,
.-, '

any two', or for all three- The various types of dill) were scheduled shortly

after the reading session. Drill procedures were In effect only until a pupil

,skipped a,section. When a pupil skipped, another seven days had to eJapse be-
.

fo;-e drill was again scheduled.

Baseline2

Skipping and drilling were re,t arranged throughout this condition. The

circumstances were identical to thong in effect throughout Baseline 1

.

RESULTS

8asWine

fh,-..ugh,,his condition the average oral correct and incorrect rates

were 50.7 and 3.1 wpm. The average comprehension score was 65.9%. The ranges

of these rates were fromI9.0 to 65.3 wpm, from 2.1 to 3.9 wpm, and from 55.2

to 78.32. dad tilt skipping provision beEN in effect during this phase, there

would have beeo cn average of .)2 skips per day (total skips divided by total

days of pUpils in the condition). Table 1 is included to show the average

oral correct and incorrect rates and average correct comprehension percentages

1
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for the pupils for the three conditions of the study.

Insert Table I About Here

Skip and Drill

During this-condition the average and range of the correct and incorrect

opal reading scores were 60.0 wpm.(ranne from 47.7 to 72.9 wpm) and 2.9 wpm

(range from 1.7 :sci 4.0 wpm). When these data were compared to the baseline

sclres it was appiren't that the correct rates-for all students improved and

4

the incorrect rates for four students improved. The mean correct rate improve-

.

ment was 9.3 wpm (range fro% 2.4 to 15.3 wpm), and the mean incorrect rate im-

provement was .2 wpm (range fn-n +.5 tp-.9 wpm).
fq

Meanwhile, the average comprehension score during this phase was 71.3%

(range from 63.4 to 34.90. The comprehension scores of all the pupils improved

throughout this condition. The average improvement was 11.9% {range from,5.7 to

16.1%).

Throughout this condition 33 skips were made, an average of'.244per day.

'The students spent an average oe47 days per section before skipping (range

prom 1.2 to 12); 42 % of the skips occurred on the firstfday of a sectfek On

the average, when drill was institu-ed, 2.6 days elapsed before a pupil skipped.

Baseline
2

When-the skip and drill intervention waste removed, the'performance of the

pupils generally maintained. In some instances performance actually improved.

--t

Throughout this condition theftverage oral correct rate 'Vas 62.2 wpm with

a range of 54.3 to 79.3 wpm. The average incorrect rateAand range were 2.7 wpm,

.//
from 2.1 to 3.3 wpm. When these data were compared-to the intervention pha:e,

1



it was apparent thattthe correct of four students improved and the incor-

rect rates of four studentSsimproved.-

The average comprehension percentage and range scores during this phase

were 80.2%, from 71.0 to 89.7%. When these data were compared to those of,the

preceding phase, it was noted that five students improved. ;Had -the skipping

provision been in effect during this condition the puMtker of skips per day would

have been .16.

.Figure 1 is included to show the daily oral reading and eomprehensiowdata

from one pupil. ,All three aspects of this-pupil's performance were influenced

by the skipping and drilling interventions.

Insert Figure 1 About Here /n

DISCUSS1OH

The data Indicated that the intervention--skipping and drilling--was :ffec-4

tive for all the pupils in this study. From these data, however, we were unable

to determine :ihether skipping or_drilling, or the combinatigh of the techniques,

was.responsihie for the gains.

There is some possibility that the drill procedure 61one could have been

largely responsible for the improvements. Although our drill procedures were

neither new nor different, they were related directly to specific reading prob-

lems and were contingently arranged. If, after seven days, for example, a pu-

pil's correct rate was not fast enough, he received a correct rate drill. Simi-

./

larly, if his oral incorrect rates were too high or his comprehension percentages

were too low, he received drill for those features. it has been our experience
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that when simple instructional techniques are designed for specific problems and

contingently.arranged, improvement is immediate and significant.

Another possible explanation for the improvement of some pupils could be

the threat of drill. For some students, drill could have been perceived as a

punishing event, hence they sought to avoid it.
t

it is also possible that the improvement of the pupils was due mostly to

the skipping feature. The pupils in this study were, at the beginning of the

year, reading from one to three years below grade level. All of them knew the

level at which they were assigned and the leYei at which they should be reading

(in spite of; the coding systems used by various reading series). They_also knew

that most of their friends were reading from more advanced books than they were.

It is quite possible, then, that being able to skip through books and approach

or reach grade level was very reinforcing for these boys.

-
During the next two academic quarters we conducted studies designed to sort

out some of the specific effects of skipping and drilling. In the winter quar-

ter we formed three "groups" of subjects. Following a baseline phase, three

students were assigned to a skip-and-drill condition, just like the one in the

experiment just described. Meanwhile, two students, following a baseline, were

placed in a drill-only condition; and two other students were placed in a skip-

only condition.

When these results were analyzed in regard to correct rate, it was revealed

that the skip-and-drill and the skip-only groups gained more than the drill-only

group. Both groups gained, on the average, 7.8 wpm. When incorrect rate im-

provement was studied, the skip-and-drill and skip-only groups faired the best.

Average incorrect rates for both groups were lowered .1 wpm. When comprehension

improvement was analyzed, the drill-only group showed the most improvement. The
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average gain for that group wa= 3.6%

During the spring quarter, two students who had been in the skip-and-drill

condition during the winter quarter, continued in this condition. When thes'e

\ ,

students' performances at the end of the springs quarter were compared to their

efforts during the winter quarter, it was found that both their corrct rates

increased (2.9 and 3.9 wpm), fie incorrect rate of\ \ ne boy increased\.1 wpm),

while for 'the other it decreased (.6 wpm). Both boys\ ' comprehension scores in-

creased (10.6 and 1.2%).

Although we ran these two additional studies we were still unable to make

definitive statements as to the relative merits of the two procedures since too

few subjects were involved. However, the opportunity to skip, of itself, did

appear to be reinforcing. In the major study we described, the drill procedures

were never used for some students. In fact, 70% of all skips occurred-without

the necessity of drilling.

Throughout the year every student improved in every respect. The average

correct rate gain was 32.9 wpm from beginning to end of the year. The average

incorrect rate improvement was 3.3 wpm; and the average percentage comprehension

score gain was 18%. In addition, all the pupils were reading at grade level at

the end of the year. They had, throughout the year, gained an average of 1.9

grade levels (range from 1.0 to 2.5). Furthermore, the students attained grade

level in an average of 15.7 weeks. Teachers of reading should be encouraged by

the fact that in spite of the short amount of time devoted to reading (average

25 minutes per student per day), all the s:udents improved.

This procedure for teaching reading has several other features which should

be considered by teachers. First, the idea of having pupils read about 500 words

each day and answer several comprehension questions should be considered. By so
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doing, the teacher can measure progress in two important elements of reading.

A second matter for teachers to consider pertains to the interventions that

were used. in this study, neither expensive nor time-consuming aching tech-

niques- or reinforcement systems were used. The drill procedures were very common;

teachers have used those same techniques fdr years. The Dinner in whiz..h the

drill procedures were used in this study was, however, somewhat unique. Drill

was not scheduled every day, it was arranged only if a pupil's performance fell

below a certain level.

'As to the reinforcement technique, only a skipping provision was arranged.

The teacher did not resort to an elaborate motivational system such as a token

economy that could have required additional costs or personnel.

A third, and perhaps the most important feature of this study for teachers

to consider was the manner in which pupils were advanced from one part of a book

to another. In this study a student skipped from one quarter of a book to an-

other only if his oral reading and comprehension scores were adequate. This

same approach could be used for advancing pupils from one story to the next (if

skipping is not desired), or from one reader to another. The significance of

the approach is that advancement from one level to another is based on pupil

performanCe, not on time, or that others in the group have passed, or other

irrelevant factors. The method for advancement described here and the method

used for placing students that was referree to should be seriously considered

by teachers who want to individualize reading
r struction.
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FIGURE CAPTIONS

Figure 1. The top graph shows the laity correct and incorrect oral reading

rates for MF throughout the three phases of the study. The bottom graph

shc:4s his daily comprehension scores. The average rates and scores for

the three conditions are included. The reason some data plots are not

connt-ted is that data were not obtainea on some days'(4eekends, absences,

field trips).
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Table I

Fall Quarter
X Correct wpm, Incorrect wpm & % Comprehension

Pupils Base
1

Skip & Drill Base
2

MF c/e 45.2/3.9 59.7/3.0 58.0/3.3

% .63.4 74.9 79.7

TG c/e 5j.3/3.9 61.7/4.0 65.8/2.9
% 55.2 63.4 74.5

DK c/e 65.8/2.3 72.9/2.8 .i. 79.8/2.8

% 64.8 79.2 71.0

DP c/e 44.9/2.1 60.2/1:7 59.1/2.1

71.4 84.3 86.4

MS c/e 39.0/3.8 47;7/3.1 54.3/2.7

% 78.3 84.0 89.7

TS c/e 53.0/2.7 58.8/3.1 58.1/2.9

% 59.5 74.0 76.0

8W c/e 47.7/2.9 58.8/2.3 , 60.6/2.1

68.8 84.9. 84.0

c/e 50.71 ?.1 60.0/2.9 62.2/2.7
65.9 77.8 80.2
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The Differential Effects of Reinforcement Contingencies on

Computational Arithmetic Performance

by

Deborah Deutsch-Smtth-and Thomas C. Lovitt

Abstract

The experimenters conducting this research investigated the differen-
tial effects of reinforcement contingencies in two different computational
arithmetic situations--acquisition and proficiency. Seven, eight to eleven
year old boys, participated as subjects.

were
experiments comprised the research. In Experiment I, the

boys were presented with arithmetic problems which they could not
compute accurately. Their baseline scores were all 0%. Contingent
toy models were used unsuccessfully as the first intervention; their
scores remained 0%.

In Experiment II, two types of reinforcement contingencies were
applied--contingent-freetime and contingent-toy-models: During this
experiment the boys' computational speed or proficiency needed improve-
ment; in this instance the reinforcement contingencies were influential.
The median improvement in their correct rate scores -was 19% for both
interventions.

This research demonstrates the importance of careful diagnosis
of children's academic deficiencies. Once children's specific educational
levels are determined, interventions must be selected which aim at specific
types of performance. It is possibl that many arithmetic interventions
are effective with only certain types of performance. For example, in
this research although reinfor-em-nt contingencies increased the children's
computational proficiency, they were not effective in the acquisition
situation.



The Differential Effects of Reinforcement Ct,nting,encies
on Computational Arithmetic Performance

by

Deborah Deutsch Smith and Thomas C. Lovitt
Experimental "Education Unit

Child Development and Mental Retardation Center
University of Washington

Reinforcement contingencies v'ere introduced to classroom settings
over 10 years ago (Staats, Staats, Schutz & Wolf, 1962; and Zimmerman
& Zimmerman, 1962). Through the years these procedures have beer.
refined for application with a variety of classroom act'.vities. The use
and frequent overuse of reinforcement contingencies ',las been well do-:umented
(Axelrod, 1971; Kazdin & Bootzin, 1972; Lipe, & Jung, 1971; O'Leary
& Drabman, .1971; and Stainback, Payne, Stainback & Payne, 1973).
Although reinforcement contingencies have been applied to many different
situations, little academic research has been conducted to verify the
general use of those procedures for academic subjects like arithmetic,
spelling, and reading. Occasionally, one hears ardent claims '.hat if
teachers use reinforcement contingencies all .ducational problems will
be solved; undesirable behavior s will dis-ppear and knowle(Ige of
academic subject matters will increase at record paces. Since some
teachers have an affinity for applying contingencies, it is important
to determine whether those procedures are appropriate in all teaching
situations.

Research conducted in nonacademic areas indicates that reinforcement
contingencies are not always influential. Ayllon and Ap-in (1964), for
instance, found that when mental patients' initial performance level
of picking up -,ppropriate eating utensils nearly 0%, the application
of reinforcement ontingencies was not effet.tive. When instructions
were added th-, oesired behavior increased immediately. Reinforcement
contingencies were then used successfully to maintain the patients'
ability to pie., up the r -propriate cutlery and eat in a socially acceptable
(canner. Apparently the initial reinforcement contingencies sere not
effective because the desired behavior did not occur and therefore could
net be reinforced.

In another study, HopVins (1968) found reinforcement contingencies
to be initially ineffeet.ve. In this case, an institutionalized boy did not

1This r esearch was suppcirted in part by a National 1..stitute 01 Rt...earel
grai t. (Grant 110EG-0-70-3916 [607), Project 41572247)



smile. n candy rei,../orcement was initially scheduled, his smiling
did n_.,t Increase. Instructions hacrt, be employs. to increas,- the boy's
smiling above a zero level. Since the desired behavior was not in his
iepertoire at the beginning of the stud-, , the reinforcement did not alter
his behavior , Once he acquired the behavior, however, the frv_quence
of the boy's smt:ing was effectively increased when the candy reinforcement
was rescheduled.

In both of these studies reinforcement contingencies were not
initially influential because the desired behaviors were not in the reper-
toires of the subjects. In both cases, tl-e desired behaviors had to be
acquired before reinforcement contingencies were effective. Reinforcement
contingencies served to increase and maintain satisfactory levels of
.erformance.

Wh,..n teaching academic subjects, a comparable instance occurs.
In fact, classroom teachers ay e, faced with three distinctly different
situations: ,., quisition, proficiency and mai::enance. The acquisition
situation occurs when the desired behavior is not in the repertoire of
the child; the child does not know how to perform the desired task.
For instance, he cannot correctly solve a ;ype of arithmetic problem.
In the proficiency situation, the individual posser,:es the ability to accurate:y
complete the task, but is unsure of the process and, therefore, is too
slow at performing the task. In this case, a chile 's percentage scores
indicate that he knows the substract' n facts, but correct rate scores
indicate that he does not know the Euotraction facts well enough to solve
them quickly. Once a child has acquired a new skill and has I 'come
proficient in his performance of that skill, the tc'acher mus` insure that
the student maintains this lev,,1 of proficiency.

The purpose of this research was to determine whether reinforce-
ment contingencies are offectit e in t,-) of these three academic situations-
acquisition and proficiency. Two experiments were conducted. In tie
first, reinforcement contingencies were scheduled when th( -hildrtn
needed to acquire computational arithmet- skills. In the second experiment,
reinforcement contingencies were applied when the children's computational
proficiency needed improvement. Althougn the inte,-/e.ations 'tsed
the second experiment aimed at increasing proi,ciency, a maintenance
condition was conducted to determine whether the children retained
their improved performances levels.
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General kl,c,hoclology

In computational arithmetic there are many different types of pro-
blems; each requires the abilit to use a slightly different set of rules.
Before a child can become proficient at a compute anal task he must know
the process involved in solv-ng specific types of arithmetic prob7?.ms.
Merely memorizing tn.?. audition facts, for example, does not guarantee the
correct solution to all problems whi .h require addition. There are some
general process rules (such 5 ca...eying) which must be followed to solve
all the vai iations of Addition prOblems.

If childr 'n compute arithmetic problems too slowly, they do not
complete their work es fast as their classmates. As arithmetic assignments
become more compkx, tilt se children often work even slower and complete
fewer problems. Frequently the reason for these children's computationa
difficul'y is their lack of probiciency in using the basic facts which are
the rudiments of larger problems.

In the first exreriment the children were pi-esented with arithinetic
problems which required drocess rule sucAA as borrowing or carrying.
They coald not accurately compute ihet e problems. In that case the children
needed to acqUire new arithmetic skills In the second experiment,
the children were presented with aritiimetic-fact problems which they
could compute accurately, rut they did'so too slowly. In both experiments
reinforcement contingencies were used as the interventions.

Subjects

Seven learning disabled boys, who ranged in age from eight to
eleven years participated in this research. Three of the boys were
involved in Experiment T; all the boys participated in Experiment H.
They were referred from one local school district to the Experimental
Education Unit (EEU) for one academic year because orgeneral academic
deficiencies.

Setting

This research was conducted in the Research Classroom at the
EEU of the Child Development and Iental Retardation,Center at the University
of Washington. The primary of this classroom is the investigation
of the efficacy of various curricular materials and teaching techniques.
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Reliability

Reliability measures were obtained on timings, procedures, scoring,
and graphing the data. Reliability scores were better than 99% on all
measures.

Material Construction

Twt: types of arithmet.c: problems were selected for each child.
Experiment 1 included problems which the child needed to .earn how
to compute. In order for those problems to be include1/41 :n one experir..z.trit,
the child had to score 0% on the problems for three co.isecutive school
days.

Problems used in Experiment II-were those whiCh the child knew
how to compute, but h., was not proi".:denrin arri-ling at the solutitsns.
The criterion. for selecting these problems was that tie child's correct
rate not exceed that of two-thirds of his peer group attending public
schocl. These rates were obtained by the. authors before this .research
was conducted.

Once specific arithmetic problems were selected for eacn child,
daily arithmetic pages were constructed. The procedures foe constructing
the pages were constant regardless of the problem type use If, for
example, in Experiment I a child needed to learn to solve subtraction
problems which required borrowing front. a zero in the units column
r 890

t cnly problems of that type were used for his daily arithmetic
sheets. Through the use of a table of random numbers, five arithmetic
pages\ were constructed for each proclem type. No problem was use:
more than once. The child received a di7erent version of his urithnictic
pages each day of the week.

In Experiment II, arithmetic-fact problems .;.rere used. Since the
number of fact problems available is smaller than that available for more
complex arithmetic roblemt.i, the format for constructing inese arithmetic
pages varied slightly. For iritstance, if addition- fact'problems which
have one digit in both addends and two digits in the sum were used

9
. all problems of that type were identified. A table of random

numbers was used to arrange the problems on the arithmetic she
Five difiez ent sheets were constructed for these problems. Since
there Only 45 problems in this class, all problems were used more
than once.



Design

Every study ir. both experiments followed an ABA design. Criteria
for change of condition, hrever, differed for the ,,wo experiments.
In Experiment I, the Baseline Condition lasted three days; all the scores
during that condition had to be 0%. Th.. intervention condition lasted
at least seven data days and was to be concluded when the last three
scores for that'condition were 100%. The intention was to follow with
a Maintenance Condition. That condition was also to run at least seven
data days and to be concluded when the last three scores were 100%.

During Experiment II the children's correct rates, rather than
percent correct scores, were used as the basis for changing conditions.
Each cmditiori during these studies ran at least seven data days and
was concluded when the last four scores were either decelerating or
accelerating at a median slope not greater than X1.2.2

Genr-ral Procedures

Each day the children were required to work on a set of arithmetic
rages. They received a different varirtion of the pages each day of
the week. The children were allowed to work on the Experimen` I page
for two minutes and the Experiment II page for one minute. After the
children put their names and the date at the top of the pager;, the experimenter
said, "Ready, start working." At the enci of the allotted time, the experimenter
said, "Pencils down." No other instructions were given. No feedback
was provided the children regarding their performance during any of
the research.

After the children computed the problems for the allotted time,
the experimenter collected the sheets. She then corrected the pages,
calck.'atcd percentage and correct and err' r rate scores, entered these
on data sheetF, and plotted the data. Partially completed and skipped
pi D 131 e m s were not counted as either correct or incorrect.

A median slope was calculated through those data points. It was
obtained by calculating a line which allowed tor the least amount of
variance by using the unsigned medians. The median slope ir.licates
the trend of the data. Scores indicating that a child's rates were becoming
faster are prefaced by an "X"; if the child's rates were becoming slower,
the median slope score is prefaced by a "-+ ".
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Experiment I

Three studies were conducted during this experiment. In each,
the students needed to acquire new computational aritlunetic skills.

Procedures

Kyle, Brett, and Stephan participated in this experiment. Kyle
was assigned three-digit multiplication problems which did not require

( 231
carrying \x132 /. Brett computed subtraction problems which required

( 560
borrowing from a zero in the units column -327 . Stephan solved
multiplication problems which required carrying. Those problems had

57'
one digit In the multiplier and two digits in the multiplicand 6/ .

Baseline. No instructions, feedback, or reinforcement contingencies
were in effect during this condition.

Contingent toy. On the first day of this condition, before a child
was given his arithmetic pages, he was allowed to choose a toy model
from a large selection. After the boy made his choice, the experimenter
wrote the child's name and the cost of tilt, model (10 points) on an index
card which was adhered to the model. He was able to purchase the toy
model with points earned during arithmetic time.

Before the child received his arithmetic page for the-day, the
experimenter wrote "1: 1" on the top of his page. The experimenter then
explained the ratio to him. She said, For every problem you do correctly
you will ea one point towards the model." The experimenter predicted
that the child would compute no more than five problems correctly each
day. The ratio, therefore, wasestabliShed for the child to earn a moctel
every two days.

After the-child worked on the problems the experimenter collected
the pages, corrected them, and reduced the cost of the model by the
number of points the child had earned. Since none of the children solved
any problems correctly during this condition, they earned no points
and the cost of their models remained at ten points throughout the phase.

Demonstration. This condition was included in the experiment
since the boys did not master the problem types presented to them when
the contingency was in effect. During this condition, before the child
received his daily arithmetic pages, the experimenter wrote a sample
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problem on an index card. Before the child computed his problems
for that day, the experimenter went to the child' desk and demonstrated
the appropriate process to follow as she worked he sample problem.
After solving the problem, the experimenter lef the child's desk and
took the sample problem with her so the child did not have it to refer
to as he computed the problems by himself.

M-.intenance. It was originally planned for this condition to follow
the Contingent-toy Condition. An additional intervention was required,
however, for the children to master the problems presented to them.
When the Maintenance Condition was scheduled, no instructions, feed-
back or contingencies were in effect.

Results

Since Ane of the children improved their computational performance
when the co ngent-toy tactic was in effect, another intervention was
schedul . Stephan's data were selected for display because they are
repi-esentative of the other children (Figure 1). Table 1 summarizes
the results from all the children who participated in this experiment .

Insert Figure 1 and Table 1 About Here

Baseline. All the boys scored 0% for the three days of this con-
dition.

Contingent toy. This condition lasted seven days for each child.
All of their percentage scores were zero while this intervention was
in effect.

Demonstration. Each boy received a median score of 100% while
the Demonstration Condition was scheduled.

Maintenance. During this condition baseline conditions were
reinstituted. All the boys maintained their high level of performance
and received median scores of 100% for this condition.

Discussion

During the Baseline Condition, the boys demonstrated they could
not accurately compute the problems presented to them. When the Contin-
gent-toy Condition was in effect, none of the boys improved their computa-
tional performance. Because the required computational performance
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was not within their repertoires, as indicated by their initial percentage
scores of zero, they did not receive reinforcement. Reinforcement,
by definition, increases the probability of a behavior occurring, but
the behavior must occur before it can be reinforced.

Reinforcement contingencies, when used alone, will not positively
alter behavior which must be acquired. Ay llon and Azrin (1964) and
Hopkins (1968) arrived at similar conclusions when they unsuccessfully
applied reinforcement contingencies to social behaviors which needed
to be acquired.

The data from this experiment indicated that reinforcement contingen-
cies are not appropriate to all teaching situations. Evidently, when
new skills need to be acquired, interventions other than reinforcement
contingencies should be scheduled.

Experiment II

During this experiment, children's computational proficiency
rather than accuracy was the target. They had mastered certain computa-
tional skills, but needed to become proficient in performing these skills.
Two types of reinforcement contingencies were used to increase the-
boys' computational speed on arithmetic-fact problems. The order of
the interventions was the same for all the children. The first intervention
was contingent-freetime. During this condition, the eihildren earned
points which were redeemable for time to spend in preferred activities.
The second intervention was contingent-toy-models. Once again the
children earned points for their computational arithmetic assignments,
but now these points led to the purchase of toy models.

Procedures
i

During the experiment six boys computed, addition -carry facts
and one boy subtraction facts: Addition-carry facts are those problems
which have single digits Ln both addends and two digits in the sum
r
/

8 i

' +8 , Subtraction facts are those problems which have single digits

( 51
in the minuend, the subtrahend, and the remainder \ -2 ).

The same procedures were used with all the children. After the
Baseline Condition, the contingent-freetime intervention was scheduled,
followed by the contingent-toy intervention. The studies were concluded
with a return-to-baseline phase.
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Baseline. No instructions, feedb'ackor reinforcement contingencies
were in effect.

Contingent freetime. While this condition was scheduled, the
children earned freetime to spend as they desired. The amount of, freetime
earned was directly related to the number of correct problems they com
puted each day.

A ratiocorrect problems to amount of freetime earned--was deter-
mined for each child before the condition was initiated. This ratio was
established by calculating the median correct rate score for the Baseline
Condition. This score was then divided by five--the amount of time
a child would earn if his daily correct rate score during this condition
equaled his correct rate median for the prior condition. The answer
indicated the number of problems the child had to solve correctly to
earn one minute of freetime. For example, ifia child obtained a correct
rate median of 10 problems during the Baseline Condition, 10 was divided
by five. For every two problems the child computed correctly, he earned
one minute of freetime. If this child solved 14 problems accurately,
he earned seven minutes of freetime.

Daily, before a child received his arithmetic .-,age, the experimenter
wrote the ratio on the top of the child's page. Before the child computed
the page, the experimenter came to his desk and explained the ratio
to him. The only statement made to the child was, "For every two problems
you do correctly you will earn C$ne minute of freetime." No other instructions
were given the child.

After a child worked on his assigned problems for one Minute,
he was told to stop working. The experimenter then came to his desk
and collected his page of problems. After she corrected the problems
and calculated the amount of freetime he had earned, the experimenter
told the child how much time he was entitled to spend. That amount
of time was also noted on a piece of paper which was posted in the front
of the classroom. This was done to insure that the child spent only the
amount of time he had earned. No praise was given the child for his
perf4rmance.

Various activities were available for freetime. Some children worked
on.shop projects; others put puzzles together. Many different activities
were chosen by the children as freetime activity. The children were
permitted to spend their freetime when the desired, as long as it was
not saved for more than a two-day period.
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Continge toy. When this intervention was scheduled, the cA

hildren
earned points which eventually led to the purchase of toy models. Before
this condition began, the experimenter determined the ratio for points
to number of correct problems by using the formula from the Contingent-
freetirne Condition. The toy models were priced for each child in this
way: the median of the Contingent-freetime Condition was divided by
the ratio multiplied' by six. If in the previous condition a child obtained
a correct rate median of 14 and the ratio used in that condition was 2: 1,
two was divided into 14. The answer, seven, was then multiplied by
six The cost of this boy's model was 42. The division step in this '
formula indicated the average number of points the child earned each
day during the Contingent-freetime Condition. If he retained his level
of performance, the child earned his toy model in a reasonable length
of time: .six days. If he became faster in his computations, he earned
his toy sooner.

On the first day of this condition, the child was allowed to select
the toy model he wanted to purchase. Once he did, his name and the
cost of the model was written on an index card and adhered to the model.

Each day., the child's ratio was written on the top of his arithmetic
page. Before ifIc child worked his page, the experimenter came to his
desk and explained the ratio to him; no other instructions or feedback
were provided the child. After the child worked the problems on that
page for one minute, the experimenter collected the page, scored it,
and calculated the number of points the child earned. She then went
to the toy model and decreased the cost by the number of points the child
earned. Once a child earned enough points to purchase his model, it
was given to him and he selected another model to work for.

4--

Return to baseline. Baseline procedures were reinstituted.
No instructions, feedback, or reinforcement contingencies were scheduled.

Results

For this experiment medians, median slopes, and percent-of change
scores were calculated for each child's correct and error rates for each
condition. Median slope scores were calculated to determine whether
a child was becoming faster or slower in his computations within a condition.
The percent-of-change store was calculated to show the amount of change
from one condition to the next. This indicated median to median changer.
The following formula was used to obtain this sc011,e:

Md2 Mcl
X 100 :" percent-of-change srore.

Mdi



For example, if the baseline nv......iian'Was 10 and the median_ co, rect rate
score for the next condition was 15, the differenCe between these two
scores was five. The baseline ,aedian was then e'ivided into five. The
percent-of-change score in this instance is 50%.

The data from one Brett, were, selected to display (Figure
2). His data were representative of the other children. A summary
table is also included which indicates the correct and error median rates,
slopes, and percent-of-change score of the seven children.

Insert Figure 2 and Table 2 about here

Baseline. The correc4 rate middle median for the seven children
during this condition was 21.0 (range from 9.0 to 33."). The error
rate middle median was 0.0 (range from 2.0 to 0.0). .3rett's Median
correct rate was 15.0; his error rate median was 0.0.

Contingent freetime. The correct rate middle median for the children
was 21.0 (range from 13.0 to 36.0) and the error rate middle median
for all was 0 0, The median level of improvenient for all the children
was +19% (range from 0% to 52%).

Brett ob,_lined correct rate median of 19.0 and an error rate
median of 0.0. The amount of change from the Baseline-Condition to
this condition was indi-ated by the perccnt-of-change score. 4-27%.

Contingent tcy. The median improvement nnted for the boy's \correct
rate medians was 19% (range from 0% to 21%). The correct rate middle
median was 26.0 (range from 16.0 to 39.0). The error rate middle median
was 0.0 (range from 3.0 to 0, 0) .

Brett's correct rate median was 13.0; IY.s error rat median was
0.0. His correct percent-of-change score was +21%.

Return-to-baselirv.. When the re-nforcement contingeAxies were
withdrawn, all of the children'e correct rate medians decreased, The
median child lost 9% of his correct rate (range from -6% to -25%). The
correct rate middle median for the .seven children vas 23.0 (range frori
12.0 to 36.0). The middle median error zate was 0.0 (range from 3.0
to 0.0).

Brett's Corect rate median was 18,0. H, ert or rate median v, is
0.0. Brett's correct rate median sore decreased during this condition
by the a nount it increased in the prior condition, 21%.
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roascussion

When the children had the opportunity to earn freetime for their
arithmetic assignments, and the contingencies were aimed at increasing
corn, utational speed, most of the children's correct rate medians increased.
One child's correct rate median score did not increase; it remained at
the level df the baseline.phase.

When the contingent-toy intervention was .theduled, all but one
child showed increases in their correct rate medians. The median level
of improvement was again 19%.

When baseline procedures were'reinstituted, all of the children's
correct rate median:: -lecreased. kW, however, concluded this experiment'
with a higher .correctyate median their initial levels. No appreciable
rises in error rates were noted dinii.g this experiment. Although the
children's car-met rases imprc .ed, nu obtained correct rates
indicated that they had become proficient in computing the problems
presented to them.

Gener ally, both reinforcement contingencies were influential
and stimulated increases in the children's correct rite scores. Each
intervention brought the children's performances closer to the aim of
50 correct problems per minute. The interventions, however, did npt
produce identical results. Therefore, a comparison was made between
the two reinforcement contingencies. The contingfrit-freetime tactic
fared slightly better than the contingent-toy intervention: Although
the median percent-of-change scores for both intervention conditions
were equal, a wider range of those scores was noted when the Contingent-
freetime Condition was in effect. The percent-of-change scores ranged
from 0% to 52% while the contingent-freetime intervention was scheduled,
and 0% to 21% for the contingent-toy intt cvention. Several children made
greater gains when the contingent-freetime interven#ion was in effect.

There was one other advantage in using the freetime tactic.' Although
the boy's error rates were not considerable, no child had an error rate
median score above 0.0 during the 'Contingent-freetime Condition.
Severa, children had initial medians above 0.0, and some obtained higher
error rate scores during the Contingent-toy Condition.
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Discussion

Two different educational situations were studied in this research-
acquisition and proficiency. In the acquisition situation the children
did not know how to accurately solve various types of arithmetic problems.
They did not know the appropriate computational rules required for
solving the problems correctly. In the proficiency situation, the children
knew how to solve the problems accurately, but they did so at a slow
pace which might have impeded.the,r future progress in computational
arithmetic.

Reinforcement contingen_ .es were applied it both academic situations.
The results indicated that reinforcement contingencies will alter children's
comF,utatinnal proficiency, but not a; -uisition. The major emphasis
of this rer earch was to demonstrate that some interventions are indigenous
to certain e,: rational squations and, the-:: y, are effective on:y in specific
circumstances.

For teachers to select the appropriate interventions for their stuaents,
they mus first determine each student s educational level Inc omputational
arithmetic. .t is imperati .re that teachers identify the specific types of
arithmetic problems th.-'ir students cannot compute accura;-- ty. It is
also important for them to determine which problem types their students
ar, not ,7 t proficient it -olving. After this diagnostic process is conducted,
teachers .rust then dec which int_rvent _n strategies they will employ
to remediate their students' computationa: deficits.

This research indicated that at least one type of intervention strategy
is not appropriate in w.1 types i educational situations. Reinforcement
contingencies were not effective when children needed to acquire new
computational skills. In that case, an instructional tactic brot,ght the
children to mastery lever' of perform . ice. When children s computational
proficiency needed imp, cement, reinfo ....-nent contingencies influenced
their computat: mat speed. It is probable that other intervention strategies
also have diftervntial effects depending on the specific t,pe of ech,cational
situation in which they are arplied. It could be that there are varying
levels of acquisition and proficiency which also influence the strength
of the interventi -'n strategies scheduled. Such information will only
be discovered if educators clearly diagnose the educational situations
before teaching tactics are implemented.
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CAPTION3

Per cent co: rect for Stephan's prob. ems assigned for Experiment I.
Oaly successive school days are co -inect( d by lines. Solid
vertical lines indicate change of cor.di.!'ion.

Co' rect and error rate data for Bret. 's prof dems during Experi
me it II. Dots indicate correct rate s :ores and triangles
represent urror rate scores.
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THE 'INFLUENCE OF INSTNCTIONS AND REINFORCEXU'T
CONTINGENCIES ON CHILDREN'S ABILITIES TO

COMPUTE ARITHMETIC PROBLEMS 1

by Deborah Deutsch_ Smith

and

Thomas Ct Lovi tt

'',bstract

This research investigated th'ie different methods to increase computa-
I-iona: speed !proficiency) -- instructions, reinforcement conl..inciencies and a

cemb:nation of the tlo.4 The subjects were ..,even boys, 3 to 11 years old.

This research ;nvolved th-ee parts. in the first part. the influence of
instructions was investigated. Afte, the baseline period, the children were
'old to "go faster" before the/ computed the problems. ThE m,dian improvement
in correct rate for the seven tiy,- was 24%.

In the s cond part the inter,.entions were two types of reinforcement
contingencies. After a baseline period, contingent4reetime was initially
schedule . The median increase in correct rates was 19%. ;text, a contingent-
toy was scheduLd; the children earned points towards the purchase of toy-
model. The median increase in correct rates during this condition 19%.

in the third part, the instructicms used in Part I were paired witn the
contingent-toy used in Part'IL. The median increase was 44%, The pairing of
instructions with reinforcemit contingencies influenced the 3 1-eates,t median
improvement in the boy's computational speed.



THE WFLUENCE OF INSTRUCTIONS ,,ND REIAP(RCcALIT
COPTINGENCIES ON CHILDREN'S ABILITIE) TO

COMPUTE ARITHMETIC PROBLEMS'

by.

Debore Deutsch Smith and Thomas C. Lov'tt
Experimental Education Unit

Child Development and Mental Retardation Cente).
University of Washington

Since 1962, reinforcement contingencies hvi.c been systemElically used
in classroom settings (Stoats, Staats. Schutz & Wolf, 1962; Zimmerman &
Zimmerman, 1962). Often, when reinforcement contingencie- 4ere applied
additional interventions were paired with the rcirforcers. In programs

utilizing reinforcement contingencies, the individual, is frequently given

instructions regarding the desired behavior. After ti... in.:ividual performs

the desired behavior he is rewarded.

This practice of combining intervention tactics in a research setting
can confound the results and seriously limit the implications drawn, from the
research. Kazdin (1973) stressed the dangers of this practice.

Studies in this area [applied behavior analysis (authors' addition)]
have usually confounded instructions with contingent reinforcement.
Typically, subjects are instructed as to what behaviors earn tokens
and are reinforced accordingly. It may be that the behavior changes
are due to instructions, reinforcement or their combination. [p, 63]

Reinforcement contingencies have positively altered children's computa-
tional arithmetic performance. Chadwick and Day (1971) studiee the effec-'
tiveness of a token system on three measures: percent of time at work,
problems completed per minute and correct percentage score. This research
indicated that all three measures increased as a result of reinforcement
procedures.

Kirby and Shields (1972) and Ferritor, Buckholdt, Hamt,:in and Smith
(1972) also demonstrated that reinforcement contingencic:., influenced arith-
metic performance. In both studies, when points were arr,..nged contingent '

on accurate responding, that aspect of performance was positively altered.

'This research was supported in part by a National Institute of Education

grant. (Grant POEG-0-70-3916 (607), Project #572247)
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As part of a dissertation, one of the authors of this.research, Smith (1973),
investigated the effects of reinforcement contingencies in an acquisition
situation. Dur'hg a baseline condition the pupils were asked to solve arithmetic
problems. Their scores in this condition were invariably zero. Following
this baseline, reinforcement contingencies in the form of points for freetime
were scheduled. The contingencies were ineffective in all cases.

In a study not concerned with arithmetic computation, Hopkins (1963)
also scheduled reinforcement contingencies in an acquisition situation.
In an effort to increase a child's smiling, reinforcement contingencies
were initially arranged. This arrangement resulted in no behavior change.
Hopkins explained this lack of effect when he said:

If the response never occurs, no reinforcement is presented. The
behavior never, comes into contact with the reinforcer. Therefore,
the frequency of the response cannot be increased. fp. 125]

Such a statement could explain the absence of effects in our arithmetic pilot
study. Accordingly, since the arithmetic performance of pupils lin the first
three cited studies were influenced by reinforcement contingencies, we must
assume some arithmetic behavior was occurring prior to the reinforcement phase.
The pupils were not in the acquisition stage. Further, since the performances
of those pupils were amenable cc change, they had not, prior to the involvement
of contingencies, reached criterion. The pupils were in the proficiency
stage.

The results of studies which used instructions (telling someone what to do)
as interventions have yielded inconsistent results. Lattal (1969), for
example, found instructions to be an ineffective tactic. His study dealt with
eight delinquent boys who were deficient in self-care behaviors. The primary
problem was their lack of den al hygiene. When the boys were told to brush
their teeth daily, nc more tI n two each)ler complied with the request.

Lovitt and Smith (1972), however, found instructions to be effective. The
e;bject of their research, a nine-year-old boy was deficient in language abilities.
Prior to instruction when he was asked to tell about some pictures, he replied
w th short sen`ences. Most of the sentences began with 'This is' and were madc
up of five words. When instructed 'to vary the beginnings of his sentences,
the boy readily complied. Wh,.n instructed to make his eelitences longer, he
spoke in lonner sentences.

leseructions, unlike reinforcement contingencies, when used in acquisition
situations, could influence the behavior of concern. instructions, like
reinforcement contingencies, are most apt to alter behavior in proficiency
situations. Instructions, however, would probably be ineffective if used in a
case where'the abject did not want to perform the task, even though he was
capable.

There have been a few studies designed to compare the effectiveness of
instructions and reinforcement contingencies. Burgess, Clark and Hendee (1971),
for example, conducted a study to evaluate the effects of certain interventions
on picking up trash in a movie theater. When litter-bags were provided and
the children were instructed to use them, the audience responded by returning
a greet deal of trash. When the audience wde\paid for returning litter, even
more trash was collected. Although reinforcement contingencies were most
effective in reducing the amount of litter left in the theaters, instructions
Positively influenced picking up trash.



--4

-3-

The purpose of this research was to determine whether iqstruttions,
reinforcement contingencies and their combination would influence children's
arithmetic performance. Further, we wante, to determine the differential
effects of these interventions. Throughout this research the pupils were
involved in proficiency situations. They could perform the arithmetic
problems, but very slowly. Our decision to arrange proficiency situations
was based'on the preceding studies relevant to reinforcement and instructional
interventions.

General Methodology

Rationale

Often, children know how to compute arithmetic problems, but do so very
slowly. These children take too much time to complete their arith-Meti-c assign-
ments and are occasionally required to stay in frOm recess or remain after sc000l
until their work is finished. Although pupils such as these have acquired the
skill for performing the problems, they are not proficient.

4

In many circumstances when individuals have recently acquired a skill they
emit the behavior verydeliberately. When a secretary, for example, first learns
to take short-hand, she writes slowly and methodically. The secretary is not
proficient. When a Child first learns.to compute arithmetic problems, he
follows the same pattern. He first acquires the skill but a fair amount of
time is reqUired to answer each problem. Eventually, after he has responded
to many problems in a reinforcing environment, his spet, incr.ases. He becomes
proficient.

If a child does not increase his speed, his rates become more and more
discrepant from his peers. In such instances, the teacher must arrange remediation
tactics to help him gain proficiency.

In this researchs composed of three parts, we investigated the effects of
three interventions on arithmetic,profici(ncy. In Part I tie effectiveness,
of an instructional statement directed toward increased computational speed was
investigated. In Part II reinforcement contingenciesontingent-freetime and
contingent-toys) were studied. In Part III, instructions as used in Part I

were paired with a reinforcement contingency used in Part II.

Subjects

Seven boys, ranging in age from eight to eleven, participated in this
research. All were referred from a local school district to the Experimental
Education Unit because of academic deficiencies. They had i)c.:_n labeled,
at one time or another, as learning disabled.

Setting

This research was conducted in the Curriculum Res:arch Classroom at the
Experimental Education Unit of the Child Development and Mental Retardatioa
Center at the University of Washington. This classroom exists for the primary
purpose of conducting educational research: to study the efficacy of curricular
materials and teaching techniques. Children are assigned to th' classreol.
for one year, then they return to their home districts.



Reliability

Three types of reliability were cbtaincd. The first dealt with timing.
The subjects of this research timed their performances. Each child had a stop

watch, tuned it on when the experimenter said, "Start working" and turned
it off when the experimenter said "Pencl's down." The experimenter also
timed every performance. Experimenter pupil timings agreed 99.7% of
the time.

the second reliability measure was concerned with accurate correcting.
,AL the end of ear. t'eek the experimenter gave a classroom teacher all the

arithmetic pages the chiidren'had worker on during that week. The teacher

randomly selected ten of these sheets to recorrect. Only two problems
wele fonnd to ),a miscorrected durir- those checks.

The third relleility.measure was concerned with accurate grapKio?.
All data plots were rechecked us:ng the raw data sheets. tf data were graphed

incorrectly, the plots were changed. The corrcct plots app ar on the graphs
used in this report.

Material Construction

The criterion for selecting problem,types was that a child's correct
rate not exceed two thirds of the rate of his peer group attending public.
school.2 Once problem types were selected for each child, arithmetic sheets ,

were constructed.

The specific arithmetic-fact probleeTypes......used are discus,,d in each.
part and are displayed in Table 1. The method used for constructing the
arithmetic pages remained constant throughout this researcho, lf, for example,

addition-fact problems which yielded a two-digit answer +5 were selected,,
all of the one-column addition problems wh ?th give a To.digit 'answer were
identified. Five different arithmetic pages were then c9nstructed for
the problems by the use of a table of random numbers. Since there are
only 45 problems in this pool, problems were used 'mote than once.

Insert Table 1 About here

. ,

2Three different populatiOns of children were sampled to determine
proficiency rates. This writer tested one school's third and fourth grade
children on carious fact problem types. Proficiency data were also gathered
from two other sources: three special education classes and a group of fifth
and sixth grade students. The mean correct rate for those groups on arithmetic-
fact problems was 50.
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Design

The data from seven children are included in each part of this researcL).
Each experiment used an ABA design. The c_ildren's initial correcc rates
were no greater than two thirds the average speed of their peer group 1.
attended regular ouL:ic school. If a child performed a probler, type at a
stead above this ;eve) during the baseline neriod, new problems were arranged
for 'Ism.

Each condition conducted in this research ran for at least seven data, days
and was concludeo oniy wh n the last four data day.; were either decelerating
or accelerating at a speed no greater than X1.2.

General Procedures

Every day each child was required to work on arithmcic pages for one
minute. On successive days a different arrangement of pr,Jblems was used.
Each day the subjects were told to put their names are;; the day's dacp,on
the top of the first arithmetic pace. Next, the experimenter said, "Ready,
start working." At the end of one minute, the experimenter said, "Pencils
down." The papers were then collected.

Next, the experimenter checked all the pages. Partially completed
problems and skipped problems were not counted as being correct or incorrect.
"ple number of correct and incorrect answers were entered on score sheets,
and the data were graphed. Since ,-ne-minutt, timings were used, the number
:)f correct and incorrect answers for each set of problems equaled the correct
and error rates.

s. At the eoncluslon of each.condition, medians, median slopes 3
and percent-

of-change scores were calculated for each set of problems. A per7ecat-of-
change score was calculated to snow the amount of change between conditions.
This figure indicates the amount of change from the median (lid) of one
condition to the median Of another conditic.n. This score is obtained by
using the following formula:

Md2 Md1
X 1DO. = percent of change score.

Md1

For example, if the correct rate median of the baseline, condition was
10 and the median correct rate score from the intervention condition
was 15, the difference between the two scores was five. Thi difference
between th two Median scores is then divided by the median from the baseline
conditjon . The percent -of- change scare in ehis"example'is 50%.

Each part of this research employed slightly different procedures. These
are discussed under the appropriate sections df each part.

3The median slope for each condition was obtained by calculating
a line through the data points which allows for the smallest amount of
variance by using unsigned medians. These scores indicate the. directionality

tO'

or trend of the data Scores indicating that the children were becomilg
faster in eir computations within a condition are preface by an X".

A : sign Indicates thaa child Was computing his problems slower at
the end Of the co ICion than he was initially.
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Part I

Instructions

Seven children participated in this study. The same intervention tactic
was used with each child. The purpose of this research was to determine
whether telling a child to solve arithmetic probiems more quickly would positively
alter his correct rate. This tactic was used effectively by Smith and
Lovitt (1971) to increase a child's readine rate.

Procedures

All the children received the same problem 0,ees. These problems

were the addition-carry facts: the top and bottom addends were single digits
(ranged from one to nine), an( e sum was a two-digit numeral (ranged
from 10 to 18).

The same procedures were used with the seven children. A baseline-
intervention-return-to-baseline format was followed. Specific procedures are
discussed by condition.

Baseline. No instructions. feedback, or reinforcement cont ngencie5
were in effect. The children were told only when to start anJ stop working
on their problems. .

Instructions. During this condition .the words, "Please do this page

faster" were written on the top of each child's,page of problems. Before

tne child worked his problems, the experimenter came to the child's desk,
pointed to the page of problems and said, "Please do this page faster."
No other statement wa; made by the experimenter.

Return to baseline. Baseline conditions were rescheduled.

Results

Table 2 shows median performance scores trends and median percent-
of-change scores for the seven children tar each condition of the study.
Discussion of the results are presented by condition.

Insert -ce:le 2 About Here

!n addition, the data from one child were selected to report. Stephan's

performance during this part was representative of the other six children.

His data are displayed in Figure 1.

Insert Figure 1 About Here

Baseline. in the Baseline Condition, the median correct rate for the

chifdren was 15.5 problems per mirute (ranged from 9.0 to
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Four children obtained median error rates of 0.0. One child had a
median error rate of 3.0 and two others obtained median error rates of
1.0 or lower.

Stephan, during this initial condition, obtained a correct rate median
of 14.0 and an error rate median of 0.0. His correct rates ranged from
7.0 to 18.0 and hFs errors from 3.0 to 0.0.

Instructions. When instructions were given, the correct rates of all
children increased. The percent-of-change scores ranged from 6% to 673;. The
median change for the seven children was 24%. The error rates for two
chilri,en increased. The e. ror rates for the other children eitpar maintained
or deCreased fromfthe preceding condition.

Stephan obtained a correct rate median of 19.0 during the Instruction
Condition. His error rate median was 0.0. His correct rate scores ranged
from 15.0 to 20.0 and his error rate scores from 1.0 to 0.0. When comparing
the Baseline and the Instruction Conditions his correct production increased
by 35%.

r
Return to Baseline. When the insfl uctions to work faster were discontinued,

median correct rates of four childrent,decreased. One child ret,7ined the median
level of the prior condition and the c rect rate medians of two children
increased. The median percent-of-change ore for the seven children was -3%
(ranged from -11% to +1.4%).

During this condition none of the error rates increased. The error rates
for two children decreased 750. The error rate median for the seven children
was 0.0.

During this condition, Stephan's correct rate median score (19.0) was
the same as in the prior condition. His error rate median score rose to 1.0.
His correct rate scores ranged from 17.0 to 21.0; error rate scores ranged from
3.0 to 0,0.

Discussion

Seven children participated in this research. An ABA design was ustld.
Their initial performance levels indicated he pupils were too slow in
computing arithmetic problems. In each case it was possible for the children
to cc,pute the problems twice as fast as they had initially.

All of the children's correct rates increased when they were told to
solve problems more quickly. No appreciable rise in the error rates were
noted. Although none of the children attained a proficient correct rate, the

instructions influenced positive changes in the children's correct rates.
Not only was this technique effective, it was inexpensive in teacner time (less
than 30 seconds), and did not require the use of elaborate arrangements of rein-
forcement schedules. When the intervention was withdrawn, the correct rates of two
children continued to improve. The correct rates for four children, however,
declined during this condition.
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Part II

Reinforcement Contingencies

Two intervention tactics were investigated in this part of the research.
Both interventions were applied contingent on each child's correct rate
of performance. The first intervention was contingent-freetime; the children
earned time to spend as they desired. After the completion of the Contingent-
freetime Condition, a second intervention was applied. During this intervention
the children earned points which were redeemable for toy models.

Procedures

Addition-carry facts were used for all seven children. The same pro-
cedures were used for all of the children. After the baseline period the
contingent-freetime intervention was scheduled. When that condition was
concluded the contingent-toy intervention was applied. Following this,
baseline procedures were rescheduled.

Baseline. No instructions, feedback or reinforcement contingencies
were in effect.

Contingent freetime. During this condition, the children were allowed
to earn freetime. The amount of time they earned was related to the number
of correct answers.

A formula was used to calculate the ratio for each child. First,
the median score for the baseline period was obtained. That number was
divided by five, and that figure was used as the number of correct problems
each child had to solve to earn one minute of freetime. if, for example,
a child had a median correct rate score of 26.0 during the Baseline Condition,
26.0 was divided by five. This child had to solve five problems correctly
to earn one minute of freetime. in this way, a child earned five minutes
of freetime each day if his correct rate equaled the correct rate median
of the prior condition. If he surpassed his correct rate median of the
Baseline Condition, he earned more than five minutes of freetime.

Daily, before the arithmetic pages were given to the children, the
experimenter noted this ratio in red ink on the top of his page of problems.
Before the child worked the page, the experimenter came to his desk and
explained the ratio to him. If 5:1 was written on the top of a child's
page, the experimenter said, "For every five problems you do correctly,
,ju will earn one minute of freetime." No other instrucejons were provided.

After the child computed the problems, the experimenter collected
the page. She checked it and calculated the amount of freetime he had
earned. The pupil was then told how much freetime was allowed. That number
was entered on a sheet of paper posted in the room to insure that only
the earned amount of time was spent, No praise was given a child for his
performance.

Various activities were availnble only during freetime. The Freetime
Room was a small room adjoining the classroom. In the room were many games

r,



-9-

and puzzles. In addition, two gerbils could be removed from their cage
and played with In the Freetime Room. Scele children brought items from
home; others worked on shop projects. \Once an activity was used durine
freetime, it was available only Juringst,hat time. The children were permitted
to spend their freetime when they desired. They could not, however, save time for
more than two days.

Contingent toy. During/this condition the children earned points
which were redeemable for toy models. The ratio in effect during this
condition was the same as the Contingent-freetime Condition. Toy mck-' Is

were priced for each child,by using the following formula: median 01 the
Contingent-freetime Condition divided by the ratio multiplied by six. If

in th'e previous condition the correct rate median was 19.0 and the ratio
was 4:1, 19.0 was divided by four T7 ) . The answer, five, was then
multiplied by six (5 x 6 = 30). The cost' of this boy's toy model was
3J. The division step in this formula indicated'the average number of points
the child earned in the Contingent-freetire Condition. If a child reta'ned
his level of correct performance, he earned a toy in six days. If he increased
his correct rate scores, he earned the toy sooner.

On the day the contingent-toy-model intervention was initiated, the
child was allowed to select, from -a large number of toy models, the one he
wanted to purchase. These toy models were of the unassembled variety.
Various types of airplanes, cars and boats were included in the selection.
The average cost of each toy model was one dollar. Written on an index
card was the boy's name and the point cost of his model. After he selected
his model, the index card and the model were placed on a shelf in the front
of the classroom.

Each day, before the pages of problems were given to the child, the
experimenter noted the ratio in red ink on the top of the child's page.
Before the child worked the problems, the experimenter came to his desk
and explained the ratio to him, as she had done in the previous condition.

After the child computed problems on the page, the experimenter took
the page from the child, scored It and calculated the number of points
he had earned. She then went to the boy's model and reduced the cost
by the number of points he had earned that day. ;hen the ehild earned
all the points necessary to purchase the model, the model was given to
him. He then selected another model and began working for it.

Return to baseline. No instructions, contingencies or feedback were
scheduled during this condition.

Results

Table 3 displays the correct and error rate medians, trnds and median

percent-of-change scores for the seven children for each conJition. A detailed
description of the resalts for all of the children is found within the
condition headings.

Insert Table 3 About Here
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Since two irtervention tactics were investigated during this part
of the research, the data from two chilaren were selected to diselay.
One child showed greater gains during the Contingent-freetime Condition;
the other child improved more during the Contingent-toy Condition. Stephan's
data are displayed in Figure 2. Rip's data are shown in Figure 3.

Insert Figures 2 and 3 About here

Baseline. In this condition, the correct rate median for the seven
children was 21.0 (ranged from 9.0 to 33.0). The error rate median was
0.0 (ranged from 2.0 to 0.0).

r

Stephan, during this condition, haa a correct rate median of 19.0.
His error rate median was 1.0. His correct rates ranged from 17.0 to 21.0,
error rates ranged from 3.0 to 0.0.

Rip, during the Baseline Condition, obtained a correct rate median
of 26.0 and an .error rate median of 1.0. His correct rat-1s ranged from
18.0 to 32.0; error rates ranged from 10.0 to 0.0.

Contingent freetime. Toe seven children received a correct rate median
of 21.0 and an error rate median of 0.0 during this condition. Their
correct rate medians ranged from 13.0 to 36.0. All the children obtained
error rate medians of 0.0. The correct percent-of-change median was 19%
(ranged from 0% to 52%).

e

Steohan's median correct rate was 20.5. his error rate median was 0.0.
1-tephan's correct rates ranged from 13.0 to 23.0; error rates froM 0.0 to 1.0.

4
hen his correct rate in this condition was compared to that rate of the

/previous phase an 8% improvement was noted.
d

Rip increased

hi,.

s correct rate by 19. during the Contingent-freetime/

ICondition. He obtained a correct rate median of 31.0. His correct rate
scores ranged from 27.0 to 36.0. His error rates ranged. from 0.0 to 2.0.

Contingent toy. The median level of correct rate improvement during this
condition was l9% ?ranged from 0% to 52%). The children received a correct
rate median of 2C 0 (ranged from 16.0 to 39.0). Three, of the children increased
their error rates. The error rate median, however, was 0.0 (ranged frpm 3.0
to 0.0).

Stephan's correct rate median das 26.0, an increase of 21% over the prevfous
condition. His error rate median was 0.0. His error rates remained constant.
Stephan's correct rates ranged from 22.0 to 29.0. His error rates ranged
from 2.0 to 0.0.

Rip's correct rate median was 33.0, his error rate median was 2.0. nis
correct rate increased 6% when the contingent-toy intervention was in effect.
His correct rate scores ranged crom 27.0 to 36.0. His ercor rate scores ranged
from 4.0 to 0.0. V =

Return to baseline. When the contingent-tor intervention was withdrawn,
the correct rate medians decreasgd for all of the children. The median child



lost 9%. The correct rate median for the seven children Wu5 23.0 (ranged
frcm 12.0 to 36.0). The median error rate was 0.0 (ranged from 3.0 to 0.0).

Stephan's correct production decreased by 12%. He obtained a correct,
rate median of 23.0 (ranged from 20.0 to 27.0). His error rate median was

(ranged from 2.0 to 0.0).

Rip's correct rate median decreased by 9%. His correct rate median was
30.0 with an error rate median of 2.0. His correct rates ranged from 22.0
to 34.0. His error rates ranged from 6.0 to 0.0.

Discussion

When the children could earn freetime for their correct,performance
most of the children's correct rates increased Only one child's correct
rate median score did not increase during thins condition (as indicated by
a percent-of-change score of 0%). When the contingent toy intervention was
in effect, again, all but one child's correct rate increased. The median
increase for both conditions was 19%. The gains made, however, when the contingen-
cies were in effect were not as great as those made wrIcn the instruction
tactic used in Part I was scheduled.

When baseline procedures were rescheduled, all the children's correct
rate medians decreased, Howeve , the children's correct rate medians during
the Return-to-baseline Condition were higher than their initial correct rate
medians. No appreciable rise in error rates were noted during the course
of this part of the research. None of the children, however, obtained a
median correct rate during any of the conditions which ndicoted they ob-
tained proficiency on the. problems pf;esented to them.

Although the median correct percent-of-change scores for both interven-
tion tactics was equal (19%), the percent-of-change scores has a wider range
when the contingenk-freetime tactic was scheduled. The percent-of-change
scores ranged from 0% tp 52% while the contingent-freetime tactic was applied,
and from 0% to 21% when the contingent-toy intervention was scheduled. In other

words, several childrien made greater gains when the contingent-freetime intervention
was in effect. This might have.happened, however, because the contingent-

,
freetime intervention was scheduled first.

Part III

instructions Plus Contingent-toy

In the first twc parts of thelresearch, the effectiveness of tvo typt.:s,

of interventions was investigated. in the first part, instructions were .tied

we,h considerable effect. In the second part, two reinforcement contingencies

were scheduled as interventions. Both the contingent-freetime and the contingent-
toy tactics positively influenced the children's correct rates.

Frequently, the tactics iavestigated in this research do not occur in

isolation. They are often paired. Several studies which st,ted that reinf rce-

ment contingencies were used, in fact, used reinforcement continnencies and'
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instructions (Birnbrauer, Wolf, Kidder & Tague, 1965, Kale, Kaye, Whelan
e Hopkins, 1968; O'Leary & Becker, 1967). Statements like, "Johnny, if you
do this, then you car do that," are often heard in classrooms which employ
applied behavior analysis techniques.

ln this part of the,research, the instructions in the first part were
paired with the contingent-toy intervention used in the second part of this
research. The purpose of this section was to determine whether pairing these
two tactics would cause greater changes in the children's rates than did either
intervention when used alone.

Procedures

Six children received the same problem types during this part of the
research. These children received the subtraction-borrow facts. One child
received the addition-carry facts.

The same procedures were used with all the children, regardless of
the problem type assigned. An ABA format was followed. Specific procedures
are discussed under the following headings.

Baseline. No instructions, feedback or reinforcement contingencies were
in effect.

Instructions plus contilgentLyy, The instructions used in Part I and
the contingent-toy procedures used in Part 11 were jointly scheduled durting
this condition. A point ratio was calculated for each boy using the formula
described in Part, II. After the ratio was established, a cost for the toy
model was established in the same marnvr as previously explained,

On th0 first day of this-cordition, each child selected a toy model to

purchase. ;After his selgction, an index card with his name and the cost of
the model Was attached to the toy. Written on his page of problems were the
words, "Please do this page faster." The ratio was also written on the top
of his page. Before the child solved the problems on that page, the experimenter
came to his desk and said, "Please do this page faster. For every (number)
problem you do, you will earn one point towarts the purchase of a toy model.'
Nothing else was saidto the boy.

After the child solved the problems, the experimenter collected the page,
scored it and calculated the number of points he had earned. She then went
to the child's toy model and reduced the cost of the model by the number of
points he had earned that de y. No other statements were made.

lf,a child earned a toy model before the condition was concluded, he
selecturbnother toy model to earn.

Return to baseline., Baseline eenditions were established. lo instructions,
feedback or reinforcement eontingencLA, were in effect, /

Results

As in the other parts of this research, a summary of the children's
performances appears within the following headings. The data from a representative

,
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child were also selected to discuss. The correct and error rate medians,
_the median percent-of-change scores and the median slope scores for the seven
children for each condition are included in Table 4.

Insert Table 4 About Here

Baseline. In the Baseline Condition, the children's correct rate
median was 18.0 (ranged from 15.0 to 21.5). Their error rate median was
1.0 (ranged from 2.0 to 0.0):

Rip was selected as the representative child. His data are presented
in Figure 4. During this condition, Rip's correct rate median was 18.J
(ranged from 11.0 to 21.0). His error rate median was 1.0 (ranged from
3.0 to 0.0).

Insert Figure 4 About Here

Instructions plus contingent toy. This intervention positively influenced
the correct rates of all children. The median correct rate was 23.0. Their
median correct percent-of-change score was 44%. The error rate median for
this condition was 1.0.

Rip's correct rate median was 26.0 (ranged from 23.0 to 30.0), a gain
of 44% from the Baseline Condition. His error rate median dropped to 0.0.
(ranged from 1.0 to 0.0). He made errors on only two days,

Return to baseline. When the intervention was withdrawn, the correct
rate of six children decreased. Their error rates remained near the levels
of the previous condition. .Three children's correct rate medians were lower
than during tne basejne period. Only one child continued to progress. The

median correct rate-loss during this condition was 303', (ranged from +5% to

-70%,

During this condition, Rip's cc-trect rate median was lower than his correct
rate Median for the baseline period. Those rates were IC.0 and 14.5. his

correct ria.es during the Return-to-baseline Condition ranged from 11.0 to
18.0,. His error rate median 'returned to its initial level (1.0). HO. errors
during this condition ranged :i-om 4.0 to 0.0. The decrease in correct rate
(-44%) during thit condition equaled the increase in his correct rate when
the inte-vention was scheduled.

Discussion

Seven children participated in this research, An ABA desigu was used
with each child. When interventions used in the first and second parts of
this research were paired, the children's torrect rate medians dramatically
increased-. No appreciable rises in error rate medians were noted. When the

intervention was witharawn, six children's correct rate meuians dareased.



General Discussion

The children who participated in this .esearch were not proficient in
solving certain problem types. They knew the cc.,-rect answers to the problems,
but could not solve them fast enough.

Three intervention tactics were investigated during the course of this
research. The first intervention tactic was to instruct the children to work
more quickly. This positively influenced all of the children's correct rates.
The boys' median increase was 24%.

in Part 11, two reinforcement contingencies were studied. When the children
earned freetime for correct computation, their correct rate meeians increased
by 19%. The same amount of improvement was noted when the bow, worked for toy
models. The correct rates of some children improved more when they worked
for freetime; other children were influenced more ay the contingent-toy intervention.
Only one child's correct rate median was not influenced by the contingent-
freetime tactic, and another boy's correct rate median was unaltered by the
contingent-toy intervention.

In the final )art of this research, the instructional tactic used In
Part 1 was paired with the contingent-toy tactic used in Part 11. The pairing
of these interventions positively influenced the performance of each boy.
On the average, the children increased their correct rates by 44%.

When attempting to discern whether the effects of the instructions alone
or reinforcement contingencies alone were more effective, several factors
must be considered: changes in correct and error rate medians from baseline
to intervention conditions, and change;, after the intervention was discontinued.
When the three 'nterventions used alone were compared, it appeared that
the use of instructions was most irfluential. The amount of change in correct
rate medians was most when instructions were in effect. The loss in correct
rate medians was s:ightly less when comparing intervention and return-to-
baseline medians. Although lower error rates were noted during the Contingent-
freetime Conditions, five children obtained error rate medians of 0.0 when
instructions were scheduled. It seems that using instructions is more powerful
than the results from other studies have indicated (Lanai, 196e; and O'Leary,
Becker, Evans & Saudargas, 1969).

One reason for attempting to discern the differential effects of the
intervention tactics used alone was to determine whether certain elements
of contingency management procedures were mor.e 'efluential. Many studies
have utilized token reinforcement. Often, the subjects were instructed as
well as reinforced for appropriate behaviors (O'Leary & Becker, 1967;
Parsons, 1972, and Wolf, Giles & Hall; 1968). The important role of instruc-
tions is apparent in an acquisition situation (Hopkins, 1960. If the desired
behav'er is not within the repertoire of the subject, it does not occur; and,
therefore, cannot be reinforced. The role of instructions in proficiency
situations is not as apparent.

In Part III, instructions were paired with the contingent-toy tactic.
The median change in the children's correct race medians was 44%. Since
this was the greatest amount of change noted when an intervefaion was in



effect, apparently, both tactics (instructions and contingent reinforcement)
contributed to the 'mount of gain made by the children. On first glance,
it appears from the group data that each tactic contributed to the total
amount of gain for this condition by the amount of influence they had when
used separately. This occurs because the median gain of the Instructions
Condition (24) when added to themedian gain of the Contingent-toy Condition
(19%), closely approximates the median amount of change made when these
tactics were paired (44%). The percent-of-change scores for individual
children did not, however, support this notion. Some children made greater
correct rate median gains when the interventions were used alone. Only
one individual's data indicated that an additive-effett might have occurred.
Whatever the interaction between the two tactics when used together, instructions-
plus-contingent-toy intervention was the most effective for the seven boys.

There are several implications which can be drawn from the data gathered
during thjs research. First, children's computational proficiency can
be altered. Both instructions and reinforcement contingencies, when focused
on computational speed, can be positively influential. The greatest amount of
change in the children's correct rate medians occurred when instructions and
the contingent-toy tactic were paired. Possibly, tactics which combine
instructions and reinforcement contingencies should be used first by teachers
wnen '.heir students' computational proficiency needs improvement.

These implications, must be tempered by at least one limitation. do
control for the order-effect was arranged in thus research. The interventions
were scheduled for all of the children in the same order. They first received
instructions then contingent-freetime, contingent-toys, and, final)x, a combination
of instructions and contingent reinforcement. in addition, the interventions
were scheduled for the children at about the same time of year. Christmas
vacation night have confounded the results of the instructions and the end-
of-the-school year, the combined tactic. Other studies which control for the
possible order effect noted in this research should be conducted to determine
more conclusive:y the differential effects of the interventions.
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Figure Captions

Figure 1

Correct and error rate data for Stephan's arithmetic problems for Part 1.

Two types of data plots were used: dots indicate the correct rates, triangles
the error rates. Plots placed on the solid horizontal line indicate a rate
of one. Plots placed on the broken horizontal liAe indicate a ravl of zero.
Only successive calendar plots are connected by lines. Solid vertical lines
mean that exr:rimental conditions were altered.

Figure 2

Correct and error rates for Stephan's problems during Part II.

Figure 3

Rip's correct and error rate data for j'art 11.

Figure 21

Rip's correct and error rate data for Part ill
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OHI THAT THIS TOO TOO
.

SOLID FLESH WOULD MELT ,

(THE EROSION OFACHIEMENT TESTS)

I .

.

Tom Lovitt and Marie Eaton

,University of Washington

Abstract

o

.
A41

f

thls article the use of achievement tests to geOure*ademrc deviNti
;

opment, particularly in regard to reading, is examined.
/

pievtt and Daily , sj.

.

measurement is remmended'as a replacement for the'adh livemtnt test approach:

_ .4
. 4

4

The two systems,are cCimparedin 'regard to three ..s of Measuren*W for
) k

`. .

placement, evaluation and corunication. In,order to make these comparisons,
...

,'
.

;

achievement test scores and Direct and Daily measueemenOwere obt5ipie4 from

.,
0'

, . .

.
,, l

13 children over a two-year period. In this report both sets Of daa--achteve-
Ir..
,

gent test scores and Direct and Daily measurement- -from three pupilOre des-

A4
4- '

A

I

cribed in order to'compare the tw o` systems.

.

b

,

4'

ti

0

't,

.



; OH! THAT THIS TOO TOd:SOLID'ELESH.WWLD MELT

,
(THE EROSION OF ACHIEYEM(NT TESTS)

4 r

( .
University of Ashingtoni

Tom Lovitt and Marle.Eatot;\

.

` S.

....It ;

-,At,the,beginning the school. year'aani'elemedtaryAchoots thrOughout

the country administer, achievement tests. In.Others their are given in the
*

spring, near the end of the year. Some elementary schoots.admitister them

in, the fail and 'spring.
,*

I- ---- 4 .4 .

The scores frowtfiege .tests are generally used far three purposes: for

.

,,
,

placement, for evaluation and fibr,o0mmunIcatiop. In some schools a child's

.
,

achieveMent test 'score is the primary data considered for hii-placement-in

.

a particular, teaching environment. Often achievement test scores are used

:.
4

to evaluate reading Programs. In many parts of the Courftry.they,are used,

along with other academicinformation, to indicate the scholastic develop-
. 7,

,

ment of children.

Although there are many achlevement.tests,which are used. to measure°

several academic,behaviors,,this report is concerned with,onlytwo

ment tests and the'measurement of-re&ding: 'Hopefully many of the remarks

here, although derived from twlo tests and the measurement of ,reading, will

be 'pertinent to other achievement ests'and the measurement of other subjects.

,

There -have alwayt been indivJduajs who raised at leasit moderate criti-

cisms against the use of standardized ,achievement test' to measure the

deyelopment.of reedipg skills. Teachers, from time to, time, haite expresied
.

r

. some disenchantment regarding the results.of, achievement tests, They have,



. .
.ndted that/such tests do not always 'measure the riadirig skills that were

, ,,
, :-

taught. ,,Some parents, when,shown the,test scores of their children, have'

beep uncertain, as tophow. to interpret the data. Reading experts have Occa-
, ., , , . - .

signally expressed dissatisfactkon with achievement tests. For example,

String (1360 su'ggested: that the'time and money spent in developing, admin-
.:.

-
istering and scoring achievement tests could* better used in training

teachers to observe the daily performances of their pupils:
.

Recently; criticism about the use of achievement tests, has been more

widespread and ice.rtaiilly more thipassioned. Many of today''s arguments are

more than rhetorical. Miich of the criticism concerning the use of achieve-
.

ment tests stems from the fact that scores from those tests are now being

used to deterthine the effectiveness_ of reading programs in Many cities.,
The ease of the evaluation of the reading programin New

\

ork Ciiy is rep-
,.

resentative of the reading evaluation dilemma faced by several school systems.
1

Yearly in that city, Metropolitan Achievement Tests care administered to

. children in elementary and intermediate grades.. For the past few yeats,

according to the norms of those tests, more and more New York City children

were readit, below average. According to the 1973 test results, 66.3% of

I.

the elementary children and 71.3% of the intermediate children were reading

below their grave level. These data indicated thati-rr-16.of-ther-ci-ty4s--3-1-/
..

decentralized community school districts., at least half of the intermediate'

pupils were ,readng two or more years below grade level.

Naturally, there were 'reactions to the reporting of those data. The-
. .,

Fleischman Coaimission,,which recently completed a study of education in New

York State, used the achievement test data to support the following recorimen-
,

dations regarding the inst,rudtion of reading: a) districts should screen

I

ww

a 0

e)



3

t'

te0Ching candidates fOr competence; in leaching reading; b). "expedence0'W7.

chers should receive artional training in.reading; c) reading specialists
1

ould.be hired; d) reading shoutd be eMphasized in other subjects,.e.g.,

iel 2.e developed. Implicit 41cience; and ) flexible reading. programs shduid

these'recommendations is.the assumption thatt;le method forevajuating react:,

,- r .

ing--achievement testi.";shbuld "pot be banged.

Albert Shanker, President of _the Uni-ted Federation{ of leachers in New

t

?
. ...

York City, responded in /behalf of the teachers he. represents.in regard to the

:,-
. , .

low:achieteement test scores. He Said that pupil Mobility accounted in large
0

... ,F ; ,

.:

measure for the low test scores. He pointed out that in New York City the
,

mobil4ty of ,pupils is so great that, in many instances fewer than half the

children tested one year ina.given'grade, school or district were in those

° '

.same locatila,ns the 'year before. He-contended that the low scores could have

occurred because everal thousand high:achieving students moved out and were

.replaceg by low achieving students. One of Shanker's recommendations was
,

thatomore money should be devoted to reading instruction. Apparently, Shenker,
.

,like the Fleischman Commission, wastwiiling to continue to 0.0-achievement

taisiVto Measure reading developMent.
,.

.,

Shanker'explanation for ti4 low score's elicited, in turn, a reaction

..,
; fi :', ': . ,

', from Professor Kenneth B.'Clark.
-

Clark, a4Member of the State Board of,,
. ..

Regents, remarked that the city's School budgef had risen by more than 300

.-
,

,,

percent since 1954,- while reading scores over the same period had steadily.
. .

.,

de.,
, . .. .. v .

%.. ..

C. ined. Clark believed the low city-wide scores weie "directly'a functipn
. . .

of thefacithaI these children are not being taught; and they're not being

taught because they're,mot,respected as human beingsthey are rAbrded as

subHumans, as nonaducable: They are expected,to fait."'New York Times,,



Decem4er 3, 1573).. ...ludjinOrom those comments, Clark is also apparently an

adN2Fate of the use of achievement tests to monitor reading growth. ..,

i

.
Meanwhile; an altehlate Viewpoint was offered. .Her'man LaFontaine, head

, f
.

, .A , , , -

of bilingual education for the New York City sch9dis ,
exprelsed his sentiment5

.

%.

1..

about aehie4ment tests:by taking some 11.40ties with Hamlekss'sailoquy:

1

i

To rest, or.nor to test, that is the-questipil. , x -
.

..7 . .'" -Whether .'tis hobler in the mind 'to ssuffer°: .

. the slings and arrOws'of outrageous measure-
sment, or to,take,acmp,against a sea ,

of standardized tests endiby opposing end
'4 . ,them. (New York Times March 25, 1973) ,

.

4. C.

t .

It is quite obvious that LaFontaine, unlike the Fleischman COmmission

..
,

Albert Shenker or Kenneth Clark,. Was displeased, with the use, of achievement'

tests to evaluate'reedinj... Ikccokag fo his parody, however,, it is not clear
.

,
,

whether he favo4*ourcontinuingito use the current aeasurement system, or

.
, ,

.- wtshes to oppose this system by developiRg
/

'i counter-approach. . .

1,...$

.-

.
. -. , '

-.

In the remainder of thois article we woul'd' ike tb accept taFont Ines
,.'

./
final alternative in-regard t).achievement.tests, "to take arms against a sea

0 -

of standardize sts and-by opposing: end them."- in addition to crEticizing

"

the Current measurement system, we will, throughout,thls-paper, offer an

alternative measurement system, e '

', Thi.S alternative approach, dften referred to as DireCt and Deify measure-
.

NiA
.

ment, has a rich heritage: The research literature regarding the use of this
_ , . . -, .

\

y .

system'to measure academic .performance,'althoujh recent, is -quite substantial.:

More ttill be'sar<I(IthrolighoUt thrs paper abOut the elements of Direct and aily

,

Peasurement;so for the time being, we will provide only a brief explanation
. ,

.of.the terms "directs and "daily." "Direci's simply means,that if reading

orally from a OpOnco tt reader is the behavior nf concern, measurement would

1

-
4



.,

5

.

.
-..tbe-pbtattled as the pupil read orally from a Lippincott reader. "Daily" means,.

'1
, that,meastarement' would be obtained, if notdaily, very often.

.Relevant to the topic of thi.s paper; many studies using' Direct and Daily

vebs.CirelilenthaVe hp,-----nr;rted JJhere various.reading.performances were
,

ated. :Sidman-(1

visual and.audit
44$4, f

.1aasured several comporients safi Oe-rcadingj.such as , -

,, ,

ory distri541tiOn. ptaats (1964) measureseveratreading

behaviors among them ideptify(Ag letters' and answering comprehension ques-.

1

.- tions:.;Wp 4Lovitt :"1979)- have conducted several studies where oral and silent
, . -- .

,

i. .

6,:.-' '" - 4t=, '

. .reading and e!nswering camprehasionquestiens were measured.

11
' 4

3 fl CAN.
inyporder,to presentbsrect anw-Dal(ty measurement as an altirnative evai-

°: t!(-0 U4tem,10at method compared to- the achievemel test system.ua.
-

. . ,

t. * s
The Two approaches will be-contrasted in retard to the three purposes for,

.._..

:-.- ."r
-

' .

. .

,. A obtaining: asurement:: placement, evaluation and eoMmuhication.-
, ,

.,
,-- ;-" ...

, . ,ts z :.
-4,.. . x.4.4

, .

SETTINtl-AND SUI1JtCTS

{
' `

x

The setting was the Curricd0 Research Classroom in the Experimental

e f ' I, , .-'-L -. ,--,

EduCation Unit, University df Washingto"TA Experimental Education Unit
,, n

)

. -

A J.
.1 "K .. 4.colpprises.14 classrdarts for ..omptiogpi dlildren ranging in agefrom 5 to 18.

... .,j,
, t, i, :- . , : s ,. ;

..

;
. Tle primary.purpose of this unir,kii to investigateinaterials and procedures

., ". S.

. ..
.c.

PS

.- that artintly List--d. tpedudate exceptional children, A further purpose
,

L

...

.

, . .

.'isloAeiign new appropches-for the-educatIon of these children. The speci-
e

II"' .. -7?-ej. N. TL'-- . -

/ fic purpose of tne Curriculum research ClasrboT is.to investigate techniques

.. V .. ' 1 %\I , ; r

,used wi..h eleMentary and inteAediate age thildrefi with.specifit ieatning
,

.

4 .

.
1

e prOblems. I ' &
',' .:'

-P

U '"t : l

,
. .

The subjects in this reporiwere (2'boys andlone girl", 00pils in the

1
1-

,r k,,..-
,

Curriculum- ,Research Clagsroom. SiX were in the
Ic
lass of 197-Pr7r, seven in

,; r,
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the 1971-72 class. Their ages ranged from 9 to 12. :rhe.pupils were generally

characterized as being learning disabled. More specifically,' they achieved

academically from one to, three years below the majority of children in their

regular classe;. Their fami:ies were middle or upper class. NOrie of the

pupils had perceptible neurological, physical Or social problems.

PROCEDURES , '.

Three types ofsprocedbres will be explained here: procedures for placing

pupils in readers, proceeUres.for daily readlm instruction, "and procedures

for obtaining achievement test scores.:

Placement Procedures

For five dayi the pupils were required to .read orally from several basal

readers. During the 1970-71 placement period, the 'pupils .read daily from

three readers from one to three.series; they'. read from three to nine tiooks.

During the 1971-72 year, each pupil read from thtee readers from the Lippin-

cott, Ginn 360 andLlecnk Street series. If, for example, it was believed that

(a pupil could read fairly well from a 2
1 reader, he was requiredred to read from

,

1

2
, 2

1 and 2
2 readers from each series. The 1971-72 children read daily from

nine readers.

Each day, throughout this placement period, the pupils from both classes

read orally from each reader for one minute. The teacher talliedeach correct

and incorrectly read word. After the pupil had finished reading, the teacher

graphed a correct and error rate score for each reader. If on one day a pupil

read 65 words correctly and 5 words incorrectly, a plot on the graph was.made

at 65 and,another at 5.
4
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As mentioned, this procedurf lasted for five dayi. At the end this

period the teacher calculated a rangefor all of the readers. ,If pupil'

read from three books from three basal series, there were nine seticof ranges:

a correct rate range and an error rate range. The teacher also .calculated ,a" e

set of median scores for each reader: a correct and an error rate median,

*

The median-was the middle score of each group of five-stOrds7.--Foilowing place-
.

ment for the class of'1970-717,.the teacher selected from one to three readers

for each child. These choices were based on median correct and error rates.

A The reader or readers where the pupi'l's correct, rates were highest

error rates the lowest were selected.

If-the pupil wag barely able to read orally, only one book vias selected.

He subsequently received oral reading instruction from that book. if the

_

pupil was more advanced, two readers were chosen, Throughout his instruational-

period one text was used for oral read,ing, the-Other for silent reading. If

the 'pupil was still. mare advanced, three readers were selected. He was placed

4
one for oral instruction, another for silent' instruction, and simply read

orally 'in Ole third wlthQut receiving instruction. The readers the 1970-71

pupil were actually placed in are included in Table 1.

TABLE 1 ABOUT HERE ,

as,

At the end of the placement period for the class of 1971-72, the, pupils*,

were-all placed in three readers. Each child was placed in one reader from

the Lppiocott, Bank Street and Ginn 360 series. In every case -these selec-

tions were based on the highest median correct and lowest median error rate

scores in the three series. During their subsequent period of instruction,,



t

, the pupils received oral reading instruction from the'Lippincott series, silent

reading instruction froM the Ginn 360, and IA instruction from the Bank Street

tu

reader. The readers thd 1971-7; pupils were placed in are inciAded in Tabld 2.

TABLE 2A6BOUT HERE
13'

It should be emphasized that whether thepupils.were,placed in one, two'

. or three readers, placement decision's were based on their relative performance

.in a.set of readers over a period of time.

nstruction Procedures

Following the placement of the.pupil5 in readers psing Direct and Daily

measurement, reading instruction commenced. For those beginning fdrmal reading

. 4

instruction, they read orally for five minutes each day. As a pupil read,'the

-j.e..

4,

teacher counted each correct and incorrectfy read word. If the pupil eduLd4
. t ,p,

1 \ , l :0".

not pronounce a word or mispronounced a word, the word wastonpunceoCby the
, ...,, I

teacher. These were the basic procedures in effect for the pdesis kriain Opal

classes. 44
4'

0\

.

As mentioned in the placement section, some pup1 'class
:v

read sigently from a reader. Those pupils read for five kindles each day.''-
D

The pupil who read fi-om a third book simply reae,Orally,from that text; no

.2. i

instruction was scheduled for that book. It sholial-also be tntioned that
_

the pupils whq read orally an- d silentlypere,pkedto answer cpmPrOhensiaD
.4c .

questions each day..

Each pupil in the class of 1971-72 read from three readers. ,Theyi'kread

orally from a Lippincott reader for five minutes,, then answered some compre-

hension questions. Next they read silently or five minutes from a Ginn 360

$
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9

reades and answered some comprehension questions. they read araPY,

for five minutes from a Bank Street reader ancransweredsomecomprehension ,

questions. They received no instruction as they read from this latter series.

The reason .for using the non-instructed reader in tciis claSs and for. one

. .

in the cias's of 1970-71 was to secure material for another research.

.

study. The nop-instructed reader served as a control; instruction was never

associated with that reader. instruction was always focused on aliother reader.

When such'a design, is used, if gains are noted in the instructed teader but 1

.

not in the other, those gains can be attributed wail some confidence to the

v (
scheduled instructional technique.

.

Most of the ,pUpils in both daises read orally, silently and answered'cgm-.

prehension quekions. Daily data were obtained on all those sicills. liowever,, ss

for the purpose of this report only the oral reading data are incladed

Achievement Test Procedures

" For both crassesiwo achieVement tests were administered in the fall.and

TepaZted again in the spring. All the pupils were given the Wide Range Achieve-

.') 4
'

.3

mentlelt1(WRAT) and theetropolicoilAchievement'Test (MAT).
1

tot ,

Since there is only one form of .the WRAT (Jastak,'Jlijom and.Jastak, 1965),
,

. i
e. .

'.

f'. that fond was admtoiste%do.aff the Pupils. ,Several MAT forms are available

,(tetropiAtivn Achievement Test 1959, 1 61, 1965). The pupi.l's in the 1970-71

class we/e administered eithex the pri ry,, primary?, elementary or,interme-

,

diate battery, depending on their abilities,, All the pupils in the 1971-72,

. 'class were given the intermediateittery.

for,the class of 1971-72, portidhs of the MAT were administered twice//'.

.. .
, ,.

aftet the post-test. Op.e week after the poit-test the word knJwiedgc and ward

If-

41.
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discridination portions of the test were,-given. These subtests were adminis-
,

tered again two weeks later

tOMPARATIVE'DATA

The reading performance of the pupils in the two clsses was measured in
/ .

\

ti000 ways.: by achievement tests'and by Direct and Daily measurement. Achieve-

. ,

ment teats were toed to measure pefformance at the beginning and the end 'of a

year. Meanwhile, Direct and Daily measurement was used every day throughout

o *4 e

the year.

In order t9.compare the twp measurement'apOroaches with respect to place-
. 7

ment communication and evaluation, both types of data for three pupils will:

be presented.

For the first pupi) the tweIsuriment,appeoaches were at odds regarding

the gains C.ade An.reading throtighout,a year.' According. to one achievement test

% ,

he regressed in readihg from the beginning to'the end of the year. Meahame,

Direct and Daily measurement indicated rather significant improvement. For

the second'Rupil the oppeldite wasindicated. According to orie achievement test,
4 0

sensational growth was observed.. When Direct and Daily measurement was used,

pr'ogress was alsoindicated, but the change from beginning to end of theyear
.

4

9
was far less spectacular. The third case was selected to illustrate that occa-

sionally the amount of growth reported by both methods, achievement tests Wand

Direct and Daily measurement, is,,abo t the same.,

Case Number\ 1 -"Paul

Paul wa\an 11-year-old boy When he was given the MAT (Primary2 Battery)

and the WRAT in September 1970, his reading scores were 1.0 and2.7. (Throughout

/



ihi's-report only one,MAT score is n.give That score is the composite of the

several subtest scores.) When Direct and 'Daily measurement placement procedures

were used his best scores' were inthe-Palo Alto Book 3 (first grade level) and
,',.-e : F

a Bank Street primer. Thus';., plicCed according to Direct aild Dili lY
_./ 'A- . ... .,,. 0

he was piaced in. loWer, readers than he .vc,oulci 'have\
be had'achtevement test

4

scores,,

`off', ..''
scorestheen lisect%b.
k .)'N. . c),4
, -'Figure 1 shows the progress
-

../.

:sr -

... . , 1.
Paulrde t.n.tfeading from the Sank Stree6,-.....

. ,. 1 c4s; ,

series throughout ther.ye4r*Using Dli:ept.and Dai 'ffiegisurement._,, 14 September,
-\.,

.. ., ..
. .. .

When initially placed in'i primer -, he showed eoe ect rates, of about 30 affords

'... .

.'., per minute and error rats 'of .al.Sit 2 word .per minute:- During 'this time the'
. ..

4raiiriear,
instructional ,fie In

-reffect' forsoi-el reading wat a form.of feeilbatk

t 1
..... . fir. f

:,.

tal-'
for .;'rors. If he mispronounced or id not prondunceNa wordi'he.was told that,

,4. r - , ...,.
...

rt' AK .
, Wad.' . .' .4

,: '

flOUile '1 ABOUT ilEflt

. . e 4
A . .

1. The:iTeader Will iidte that A
. .

er a periOd of4days' the conditions tsrere '

..x;. ,. N'41

1, .i,

4: ctian-gqd: ?his instructional. change. is indicated on the figUre by a vertical

.. line. rince,,, during the first cond ion, his Correct rates were hot improving
,..

. . r

,r

and h is.errOr rates Were cl iffibing slightly ah.1 hit ructionaf.prOcedurt' W .s
. it.. .

/ ;hanged 14 scheduling tont ingehty. -1-cir" each' ten sotrectiy read Words h re-',, .

0 4 ;)

cef tile;:i iop let ( i 0 44-.. 08i fi'ts ale re redeemabfe fdr minutes of. free time.j.

When the data throughout this phase'we'3%t4died, a pOsitive influence on: cdr-

\.

tlect,rate was indicated. Therefore, -durltig the thitephaset the ratio was fin -

ed 15 correctly read words. Throughout this phase
.

correCt rate in.creas afid 'tilt err

° ,*
creased. Each point reciU

h is

'

declined.
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.

Throughout, the fourth condition the contingency-was withdrawn. Siirpris-
,

ingly,Alis,correct rate maintained. Duri lg.tt conditi-on; 'however,, his error
3T

rates,began to increase .. Therefore, in thfl fifth conditidn'a,contingency was.. i
scheduled which was designed to deCrease errors. Throughout this phase if the

3

,
.1--

.
pupil achieved a Correct rate above 50 and ant error ,rate.elow- 2, he was 'warded

., , ,
.

.

pdinq on a25:1 ratio; that ,,,,is,,f6r each 25 correctly read words he earned one
.... 3 1

ti-point., .This proved to be an effective procedure in thathis error rate drpped

; and his co,rrtcts rate increased. . , .
.

,
0 / ., ,-

,
irli.,,the final condition, the requi r;ementEthl t he read .cor rect149. 'it' a, ate )C

7 .
1)

above :50 and make errors ati.a rate leis than 2'% remained in ef fe4cs t .t;:The 'ratio
C

, , I ', ).

of this phase was .extended, khowever, so that he now.had to read 30-correct words
.

... r. .,,

for each point. Throughotit this phase his corl.ect rate remain& about safie.
-k,

as during the pv*ceding phase and his errors fe1.1,slightly until the did of .the
, .

3 . . !,.

,term. .
' -

By- studying thiS boy's graph fromSeptember to June, the reader-will note !'

fi
ar.A. .. ..

.

that his correct rates' improved from a fall median of 29.6 words per minute to
, 4.

a spring median of 65/.8 words Per m nute., =Error rates during Oil sane period
.-

. t. .
changed from 2.0 to LO words per minute. Thus, correct and error rates doubled

.

in improvement from fail to spring.
,.

Not only did Paul read faster, and more accurately as the year progrissed,1/44
,

-
3

he read from more difficilt material -at the erd of the year titan in the twagin,-.
''';; i4;:r

1 ES
-al r ,

... ning. He was ini tially pl'aced in a 11 reader and by the end of the yokar as :- It

civF .1

reading from a 22 text. .. v *
, I .,

Although he made*obvious progress, as is indicated by the graph, these i .1

.
, \

.. b 1
gains were 'reflecte.d'on only one aChievement test, the MAT.,,, According to that

'4.
t

. A .

test, he read at ,1.0 level in the fa1,1 anc,24 in dig spring., The WRAT revealed
t.

,, , .
..>

t



that he deteriorated throughout the year. On that test he received ,a score of ,

2.7 in the fail and a 2.5 score ib tne spring. On the evidence of these data,

which disclosed a 'decay in'periormance throughoUCthe'year, Paul .might well be s

.
, ,

.

referred to as a non-achiever. in future years, if these.achievement 'test.

'scores were seriously considered, he might not be expected to learn anything.

If he did -improve in a future setting,' as he' did:th'is year, that develOpmer4,

al

might be attributed to .a super effort on his Ilan.
it

.,
Even though tht placement Tecomehdation of-the MAT,and the evaluation of

Progretle-by the 'MAT were similar to the placement recommendation and evaiutJon,

progries when Direct-and-Daily prdcedures were followed, great discrepancies

appear between the two S<tems when' it comes' to communicating the pupiPs, prog7.
s ,

ress. phis' regard, if'informattdd from the MAT were`uied,, tht'spupil
,

s pa?", ,

-

r&nts or next-year'svteacher'could be told only -that he had one score In the

beginninOof the.year and anclother'ScoYe at the end.., In contrast, when Direct

and Da'Lly.meaiurenient :it -used) the parent and Irecetving .teacher can'be Informed

, c
as to when progress wasmadt,.now much was made 'and to, what it was atkributed,.

This "ratter infortriation WOUlebelarticutarfy-informative to his next year.

teacher. ".'Not only woutd the kitbirwhich)reader to .begJn Paul with (assuming she

wai 'Interested 'in nngrating the teaching 'frvmone year to the next), but she,

, . , . -.0

miuld kildW 'which procedures to use in. order to.be mast effective,.

One reason f,Or going into. some' detap;- about. Paul ! ss graph has been to i 11 us-

6a .
.

,

trate that progress thilghout A year is dot aiway ..tiady. Although Paul

. s

,

, ,.., 's

.

gained in'every respect ftbril la!) to spring,his development was not smooth.

Throughout, tlie'yearifour instructional prdgedures were scheduled, some were _

:^-
t0

more, effective their: others. .,t

e

pc1

4



Pi

/

Case Number John

JOhn.Was nine years old. An SeptemIiiir when the achievement tests were
, 4.

,71 givehhis.seore oh 'the MAT was 1.1. He scored at the.sevent6-mani
4

h of kinder-
___. . , ',-...i.

-. .

garten on the,WRAT. When Direct and Daily'procedures were used, prin',s best.

F
. .

Scores were from reading a Lippincott Ore-primer., In this case .D re and

Daily placement procedures agreed more withthe WRAT than with tfteMAT.
o

As to the evaluation of John's reading throughout the YearWe Will first:

describe his progress using Direct and :Daily measurament,,then according to

i

.

the ac evement tests. During the first three weeks of schdol John's ,median',

correct rate-s.was 45.0 words pee minute with:a median error:rate of 1.8"obfils

per minute. His reading rates flatuated wiidely from Hone day to :the, next:,.

correct rates ranged from 21.0 to 100.0 words per minute, and error rites
. 4

.ranged from 1.2 to 9,.0 words per minbte.' c. : .

.
, it

' 1 Throughout this initial period the procedures during tf4 oral'reading
.

%

ti

sessions were very simples: John was unable to,pronounce a word or mispro-
c 4'

f
nounced a word, he wastotd that word. No additional teaching techniques dr -

reinforceMent procedures were.scheduled. As theyyear,prOgressed,,a-few in-

structional changes, as was the case with flpulewere: made along the way. :These ,

changes were always based on John's data., if his error rates began to increase,

techniques intended.to improv that aspect, of performance Were scheduled;

reSpondingly, if his correct rate was not increasing,-techniques were arranged

A r
for that aspect of performance. .

.

,
,

t,

)44

e, ,/,
By the end of the year John was 'reading from a 2

1 LippinCott book. ,Nks

. .

median correct and error rates were 75.0 and 2.2 words' per minute. Atjhis. .

time his daily performances were much more stable than during the first Rail of

the year. %;

(

1. f. ;

% ..

44*
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When it comes to evaluating progress using Direct and Daily measurement,

John's correct rate nearly doubled from beginning to end of the year, his error

rate went up slightly, and he moved from a primer to a 2 text. When achieve-

ment tests were used ,to evatpate progress throughout the year, a 2.9-grode level

increase was noted by the MAT;' and an eight-'yea'r increase was indicated by'the

)1RAT.

The remarkable improveTent reflected By the WRAT was probably due to the

phonics approach used with John throughout the year. Si.nce he read frOm a

t.

phonics reader and One,of the instru- ctional techniques used during the year was*

phonics drills, John becameadept-'.at decoding words. And (ince the reading

evaluation on the -WRAT simply requires the pupil to say isolated wordi and he

was able toLsay them within the time limit on the test, Johh.was able _to pew..

flounce many difficult words.

This'possible explanation for his irtlpressive growth on the WAT is offered

.

.

to illustrate what can happen whenindirect measurement is used.. Since John's

teacher wanted him to read in context from a readerSnd wallnof particularly'

--

concerned about his ability to say isolated words, a more accurate assessment

of this skill was provided as he read material from Lippincott texts than from.

identifying a'serl,es of unrelated words.
4

In regard to the reporting of John's. progress to his pirents or to a re-

ceiving teacher when'elther system is used, the same points discussed for Paul"

are a9gin applicable. That is, if'Direct and Daily measurement is used, the

people who receive the information can be told about correct, and error rate
. la

, .

.

changes across time and abbut advancement through readers, in this case a pre-
4:_,./' 'f

.

.priter to a 2
1

text. Further, the receiving. teacher can be, told which instruc-tional, ..,

tional techniques were effective and ones were not. She will not have

to begin thCyear searching for effective instrytional techniques.

,
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O

C)

0

_0

If a receiving teacher used the.previobs Spring's WRAT score for Johh's

0 0 0

placement, the conSequences,to his future development could be disastrous. If

he was plaCed at the beginning of the-yea r.in an 8.7 reader,.the probability

is,great thathe would fail miserably, tf this happened he could be-sent to a

psychologist orlother diagnostician. They could be requested to explain the

reason for the huge discrepancy between his current classroom performance and

his last spring's achievement test score. Many hypotheses for thEt diSparity

-could be advanced: a stressful school Situation, uncOheratiVe parenti, poor

. .

.reading method, inappropriate material; lack of motivation: John could be
=

labeled an underachiever. 'There is a great chance he would never reach the

pinnacle of that one day in May when he scored so well on the WRAT.' With such

a label John could spend more time in the waiting rooms of diagnosticiagt,than
00

O

actually being helped to read.

Case Number' 3 - Jim

Jim was ten'ygars old,___When_the_achLevementtests-wereadministeTed_h__

the fall, he scored atthe 2.2 level on the WRAT and 3.0 level on the MAT

-i

(Table 2). When Direct and Daily procedures were used, his best scores were

obtained when he read from a primer. In- reference to placement neither hreve-
-

lo

s,

,,

ment

.

test agreed
)

with Direct and Daily measurement., Had he'-been placed accord-
,

.
i .,

,, c

. -

ing to an achievement test, he Would 'have begun in material twojor,three years

beyond his actual abilities. ,

/ ''
.

.

.
,/.. 0.'

- Figure 2 is prOvided to display Jim's achievement as measured by Direct
/ .

and Daily procedures thropghout the yeai. At the beginning/of the year Jim

read from a primer (Lippincott Book B), and by the end of the year he was read-
,

ing.from a I

R
(Book D) book. During,the first few weeks of school his correct

,

.
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c and error rate medians were 23.8 and 4.5 words per minute...13y the end of the,

iyeir those rates were 63.0 and 3.5I4ords per minute.
0 .

0

- FIGURE 2 ABOUT HERE

Jim's year of reading cons9sted of seven conditions- During the firsVcon-

dition, a baseline, the instructional kocedures were the same as those used

,
A

with Paul and John. ,If he_could not-pronounce_a worsLor mispronounced a word.,

. ,

he was told that word. 'throughout Condition 2, he was required .to,rehearse Wis.
.

. .

.
.

errors. As he read, the teacher rioted each error word. Following each reading
, .

session,he was drilledon those words for ten minutes.
, . .

.
0

Condition 3 was a return to baseline conditions. Throughout the fourth
.

- ,

condkion the pupil read the story orally before he"again read it orally' The

4.6

first reading was the practice period; he was stopped periodicallrand-coached -

_ on,certan troublesome wards. When he read the second time, the conditions
., 0

lme-re-44ke-those-during-Oe baseline. -The-data-frem the seconereadings were

graphed, : 0

Throughout the fifth condition no instruction was,scheduled. -The condi-

tions were like previous baselines. During the,next condition oral pre-rei-Wng

was again The final condition was a return to baseline conditions
1

.

,

for the fourth time.

I- : .

Jim's progress, like that of the other boys, was not smooth throughout thee
--- .

year. His correct and error./ rates we.reyariously responsive to the instruc-

r,.......
tional techniqUes that were Used. As 4s app..-..arent in t4pgeaph, his correct

rates did not steadily increase fronrbeginning to ena of the study. NeitheI

did his e'rror rates steadily deereas"., I
K. " I
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The data throughout the year indicate how one instructional technique can

be compared with another- During the first three conditions, the error drill
- ,

procedure was assessed. Thd effects of.that technique can be determined by com-'

paring the data from the second conditionwhen,the intervention was used,.to

-
the data ,from the -first and third.phases, when the intervention was' not used.

As the,graph.indlcates, his best perforMance, in, respeCt,to correct and error

rates, was during the third phase wh06.ho -error instruction was used. This

might seem to indicate that Jim would have progressed in spite of,the error

drill. An alternate explanation might be that error drill' facilitated change
.,.

,,:,
N ,,

'in the second phase, when the intervention wat removed, Jim.had prbgcesesi
,, I

to the' point where other Oariables Continued to influence hisreading.

,

Throughout Condition 3 through-7 the second technique, prat pre-reading,
. ',..-

was eyluated. The-effects of this technique can 'be ascertained'if the condi-

.ions, where prel,reading was used are compared to adjacent conditions where' it
.

.
,

was not scheduled. That is, Condition 4,should be compared, with Conditiont 3

and 5, and Condition 6 should be compareewIth ContlitiOns.5 and '7. .

*

-

When correct rats-. comparisons are made, it is obvious that reading Per-

.- .

formance here, was significantly.*gtter sluring pre-reading ciEcumstanc8s, Con-
,

diti4. ons 4 and 6. Correct ratet, during,pre-reading .conditions, were about 50%

higher,than during Conditions %O.'en p're-reading was not scheduled.

,

Such a.clear-cut advantagewas not apparent-for error rates when cpmpared,
J

across conditions, However, during the final foue conditions the error' rate

medians were lowest -n the tto phases where the pre:-reading technique was used.

When the effectiveness
4
of the' two techniques--error drill and pre-reading--

is compared,, there is little doubt as to the winner, Clearly, for Jim, oral , '

pre-reading was a much more, influential technique than'error drill.
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.1 .. . . , la

. "Whe'n Jim's progress was evaluated according to the-achievement tests, the
, . ./...1

'AAT indicated. a 1.3' year 'gAin, arid 'the WRAT, tit gain of 1.5 years. These gains
.-rN.

a :'
. 1:- V 1

., wre about the' thnce rSvealedby-Ditett and Daily measurement", which,
, 3.T

,
. t' t .

, . 4 '4' s' ,
1 4 " i I lustratd a chan-e of about a year and one-qaal t r. It must Ili pdinted out,

. - . . . t. /-. .

h ver 'that although. all measurese-,'Sgreed as to. the. amoupt of change, that . . :

........ ; .- I .

change occurred at di f erentqevels. According to the MAT, Atm .moved from, 2.2 ,

\
to 3.5.. The 'WRAT repor

.. ,

r

end change fr/om 3.0 to 4.5. His (actual progress, accords-
.

ing tci Direct and Dally,'met4reperit, was from a primet to a' 12 reader.
t, C.,a,

-

.,,. ) . -As to. the type of informatron from eltir system that could be conveyed' to
,..:,

.
, .. v . - .

another person; the same'features discusied titiAhe previous cases are evident. %
-... ./ ..

.

. Jim's parents artdhis next year's teacher co'uld be 'told about hi'- correct and.. . .

\k" ...
error rtes and which _readers liar!. beeridovered. : His'-next year's teacher coti-ki,

:
be informed with great confidence that oral 'pre-reading is an effective tech-

.
.t

. " .
ita" : , . ..7 . . , ,-

- . q. . 7- .i
A

, .,-
s" \

..: ....
/

We halier- 1 n th i s Paper, attempted to 1 II astrate how the data obtained f ram
. . a T 14 ' 4 ke -t - , r

, l'

.t ,p ch i ev erne n t tests and those Obtaisted from Direct and Dailj, 'measurement:
differ.

!. - ' . , P. *, .'
- .

4e have d i scused d 1 rfirentes 19 rega a to three functions: placement, eva 1 ua-
. ..

... {.. .. f
troth, and cornrituni,cation In otder',..to;4how diffefences- between'. the `two sys tems

we used three cites, a etch ill lUstrat,:ingcertain 4altpari ties between the' t.wo.

",, e.sytemS.0Ver a pe rI,OCI%tf:. two years we comOiS red' the two approahes with 13
. .

pupils. The data rom thoie pupils indicated the same discrepancies discussed
.

, .. ,- ,5 this report a d other's: *. ,

We would like to ,suIrtmathze, several- c11 fferentes between the two systems
. . ,

c

° .that were not 'd i Scus"d earlier. 01 rst (and this is a within- system comment),

1
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the two achievement tests did5not agree. When the fall tests were compared,

the WRAT score was 'higher 10 of 13 times. When the spring scores were compared,

the WRAT scores were higher,9 of 13 times.

Wheri'the higher achievement test s:ore tn the fall was compared to Direct'

. ,

and Daily measurement' as related to placeMeni, chilOrem would have been placed

higher 13 of 13 times had the achievement test score been used. Had .the lower
V .

score in the fait been used-fOr,,prateWrir; -t1TE-pup its would 'have been placed'
.

F1

too high 10 of 13 times. 'The Direct and, Daily 'yst,em clearly riTdicated,the

children were una6le to read at those higher, levels.

When gain scores from fall to spring were Olompared I?etween the ,twO'achieve-
.

ment tests, children gained more according to the WRAT 6 of 13 times, and more.

,according to the MAT 6. of:13 times (one tie was noted). As .to amount of gain,

,
the two agreed within one-half year of each other only G of t3 times.

When gains according to Direct and Daily measurement were compared to.those

indicated by achievement tests, Direct and paily scores agreed within six months

with both the MAT and WRAT 4 of 13 times: When these comparisons were made,

Lippincott data were'used from the 1971772 class and the starred reader in the

class of 1970-71. ,These were the 'readers used .or oral reading instruction.

It must be pointed out-that although these gain scores were the' same about

one-third of the'time, gains wereoften noted at different ,levels. As was

e

dent with J im, although the two systems reported similar. amounts of growth, that

change occurred at daferent levels., This type of discrepancy was noted ,more

often between the WRAT and Direct and Daily measurement than when the MAT and
.

.

Direct and Dail prodedures were compared:

In regard to Placement and evafuation, the MAT agreed more closay 'with

Direct and-Daily measurement thah tfidsthe WRAT. Relatively, then, the MAT
st

V
\ 1 .



21

composLte score was more directly related. to the.oral reading achievement of the
.

pupils in this report than was the .WRAT score.

In addition to thejssugi of directness, we were elso concerned with

N.

. %

fre-

. quency of measurement, so an achievement test was given repeatedly. .As explaiped

in the procedures section, subtests of the MAT were Oven three times at the end

of the year. (These additional two tests were given to six boys.) ,These data

revealed rather interesting findings., First, when the three word - knowledge

, ,",

2..4..,..scoreS,were_compared_weiound_lhUl...41-the-W9n4_5000Y.4$higher than the
. .

firsti, 2,7bf.6 times; b).the third score was higher than, the second, 2 of & dines;
V p( . ___

c) the third score was .higher than the f1rst,.2 Of 6 times;. and d) the variabil-

.

ixy' from first to Past scare ranged from -:7 to. .5 ora,year. Second, when the_
1 - .

word - discrimination s.ores,were compares', we found that: a) the second score
.

...

was "higher than, the first, 3 of 6 times;41 b) the thit:dscore was higher than the
<,;,,

second, 1 of 6 times; c) the.-thrd sCore-was higher, than.the first, 3 of 6.times;

and.')`" the'variabtl, ity.from first tolast;score ranged from -.8 to .7.
-

_

This anlysWpftheword-knowledge and word-discrimination scores-point

out that, c.ontra.ry to the views,ofsomelwho warned that score:. Aiititird:-Me-betause

of.repeated exposures to/the test, scores did not always increase from first to

thiJA,.test, More importantly,.confropted by Olt wide variability ofscores on

J_both tasks, the interpreter of any.opewtett score should be extremely cautious

N.

. when statilm.that.a single_score reflects 06 true performance orchild.

Al- though this.papbr is note intended as a technological treatise on how to

use Direct and Daily measurement, suchta measurement system is not dificuit to

explain or use. 'First, the teacher should identify what she wishes to teach (in

this ease, oral reading), .ttign
v
defin', that behaylor as to correctness and incor-

rectness L'n order that both may be counted., Second, a situation mustbe arranged

0,



so that the pupil, can respond.

stances during these sessions

and error rate data should be

22

The many environmental occurrerites and circum-
,

should be consistently arranged. Third; correct

graphed each day. The teacher should then, of t

4

course, study these data i n order to_dellirle whether or not the child is prog-
.

ressing. Fourth, if progress is not occurring,, something should ba changed; a

different instructional variable must be scheduled. The evaluator of the'ilata-

should then continue tomonitor the effects of'the intervention.

This last point brings'out a fourth advantage of Direct and Daily
t

measure-

ment over the achievement test method. in additonito being a valid and rella-
T

ble measurement systein in regard to placemeot, evaluation and communication, the

instructional procesi is more vividly brought into. focus under Direct and Daily

procedures. Wien.this approach to measurement is used, ana when the teachet

scrutinizes.the data each day; *As informed continually about the pupil's

success or failure. As is explained in the preceding paragraph, if the current

ezt

instructional procedure is not effective, a change can quickly be made. in ton-

tract, achievement tests:can never serve such a function. Were they used to

prompt instructional change, the teacher, would be able to switch procedures only

in Septemberand May.
4

In this paper we have reported on only oral reading data. As indicated in

the paper, we also kept data/on_sileat_readImgand on various comprehension

skills. 'Oral reading data were presented to make a point of comparisons. Data

in regard to the other reading behaviors would'haVe-made the same point, that

Direict and Daily measurement and achievement tests do indeed furnish different

views of reading development.

Many teachers of reading would argue that reading is mo.-e than oral reading,

more than oral and silent reading and answering comprehension questions. We

=/(



,/
23 k

b

1.
,

',---
, woOti agree; however, we maintain that the three behaviors,.Citecrard, for devel- ,

!
-,e

oping readers, important elements ,of
4,

f the reading process. . lt,

A ?

But whatever the reading 5kill, if it is defined if can be mea§uted'agd
...! .

graphed. If this can be done it can possibly be improved. So whatever the teed=
4....

.

,

ing behavior, be it writing resumes of stories, integrating currently readmate-
.

.

rial with past stories: defining Words or writing i.iterary criticism, the Direct
f

and Daily. system is appropriate. Because.of the advahtages advanced.in this

Raper, itjs cer4inly a more suitable 'systern-than:qhe use of achievement te5,6.

7

The reasons-for using D/recil and,DailY measurement rather than achievement

tests should'be 44refully considered, fttLithe future development of imndiViduals-

Mat stake."
'

Two potential misuse's ofAch/evement tests havebeen dIscussed

. . . . .

here. In Paul's case, had only achievement test scores beeb seriously consid-, .

, .; .
.

.
. . a..-.

ered,he m/ig*welt have, been labeled an overachieyer or
)perhaps a.nonachiever,

0 . .

The consequences, if the latter'label persisted, ruld be,that teachers might '

,# .. .c

not attempt to teach him. If this.happehodshe would qu.14jIrkely'beeome 'more .

and more discrepant from hs peers.' / ',;

In John's case, yf achievement tests alone were considered., he might have .

r

been giver another.labelarfAinderachieve. Such a label, if It stuck, cold',

result in'a great deal, of mental anguish;. If he were over-placed in subsequent

, # .

years and could not produce, his teachers might continually harp at him and his

parents about how they knew he could achieve if he just tried. These are but

two example's of the misuse of achievement'test scores. Thete ate many others.

Direct and Dally measurement does notresult in a label. Even if a child

was called an 35.9-2.5 (his correct and error rate in reading for a day), these

scores would change (hopefully for the better) the next day: -Direct and Daily

ti
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.2

measurement is by. definition a dyhamic -system that reports growth,unlike the

.;

achievement test. system thaeprovides an indjrectly relevant score that is a

static Misrepresentation of progress.,.

Obviously, our recommendation to reading teachers,in New YorkCity and else-

where is that they use Direct and :Daily measuremeq£ t sympathize with Mr.

LaFontaine who so eloquently condemns achievement tests, and. I agree with Ms.

,

Strang, who has contended that' more time should be spent , in teaching than in

developing achievement tests.

4IthoUghfachievement,tests have for decades been acclaimed as.the yard-
4

\ 4 .

,

sticks, by which 'to meastireedUcational progress, recent.criticism has led to a

breach of the once - impregnable system. If the reader will tolerate one,last

e
- ..-.

,.. \,r
of

,

bow tp Hamlet wi will let our- p 'me pronouncedie final obsequies toHamlet,; . _, '07

achievemenI tesfiandhail their replacement, Direct and Daily measurement.

Alas;.poor achieveMent testsF I .knew them,'

WRAT and MAT: -fellows of infinite jest,

of most skillfuldelusion: they have
borne evaluat4pron their backs fpr decades;

and now, how eagerly in my imagination,

it ist; My hope, rises at it. Here, hung

on thbse bannisters of schoolrooms that

I have.so oft seen, are strung the withered
tesi-ilv kits. .Where be,your stanines-now?

your subtests? your administrator's guides?

your indirect attempts to evaluate,' that were

wont to report pupil gain? your infrequent assays,

`of pupil progress? Now the multitude mocks your

simplistic and fraudulent measurement attempts.
Now get you into the principal's trash, and lie 'there,

let him' dump other waste oil your sheets, to this

end you will come.'"But none too soon, for countless

souls have been misrepresented. Prithee, you

measurers of skills, tell me one thing--that you
will forevermore use the Direct and Daily form.

.41
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FlIGURE CAPTIONS -

r

f

4'.

a

, .

Figure 1: Direci-nd Daily measSrement of wordsiead orally throughout the ,

, - 3

. N
.. ., - .

1970-71 year for Pad). SeparatiOns 4n the data points Indic 'absyces
. ...

. . .

.

weekends or vacations. The five vertical lines indicate'when different, ,$
,-

1'

a

. 'instructional procedures were in effect. The circled numerals lielowri'he--- '

>correct rate plots. are the median correct rates for each 'phaia;,th nu-

- '

kg
3 ."' . , 4. ,

merals in the triangles are median error rates. Two mediansiwOrre fiirefIrl '
A .3,.:,

for conditions which'included vacation periods. Thelriumbers along the;1.01) 'I'.

% ..v. ,
of the graph indicate which Bank Street readers, were being used.

.
ti

t.. -, .

i a
°. . ,.. ..:.-.

VF,!. .. t.

Figure 2: Correct and error rate data thioughout.the school:yea for N
'

3'in 11.:,.. .

'

errorCorrect rate Tedianstfor each` condition are enclosed i circles; error

rate mediali are enclosed intriangles. The 'six vertical lines separate

the seven conditions of the year, The Lippincott readers used throughout

\--

the year are indicated along the top of the graph.

VIZ
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THE RELATIONSHIP BETWEEN QUESTION TYPE

AND MODE OF READING ON THE ABILITY\TO COMPREHEND
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'a ,' ..0- '--.

0
1

was
,:.

kyear long study of-oral %reading and comprehension was conducted with a
. ,

,

class of 'seven bOys aged 9 - 1; who had been labeled learning disabled, ThiS
=

,--
,

0 , , }
4 .

0 0 0
t,

report deals with two aspeCts0of that study: A) the, relative Performanee..Of 0
,--., - .

the pt.(pilS on three types a corotehension quest ions '(recall, sequence, and =

,:- .
., .0 ., '.4,,

.
., - c..--- ,_-_-,J e Cree..4

interprietation,),.and b) the relationship between mode reading (oral or si.
,. ,......-- 0 , . ,,-.) ;

lent) and dbi I ity to--comprfehend. 0 - ,-t o
0. ,',

-.
= ,,=.:

. 0
o'

: ,Q
Three f)nding,s xeievant to types of c'compretienSion cibes.tions SI-:e reported:

. 8. ) 4, '
0

.

' 1

,.. a) comprehension abi Lio was highest. oh peal] questions arid, lowest; on inter-
, .

.:

:PretatiOn questtons;13).the 'abiity to comprehend all types of questions.
. .

proved

, 0 ,

,,
during the Oar,' this improvement varied by type of question; and c) orie instruc-

4
, .

c2 (.1 o ,. 4

tional technique (e8rrection of.comprehension errors) resul.ted Art improved per -'
X11

;0- 0 e
. ,

, *

;' 0, formAnte pn'all types of.,comprehension,questtops.
..

Two findings relevant to-the relationship of. mode of reading and 'ability to
. .

Comprehend are reported:. a) pupils' 'abilities to comprehend were influenced by
-ft ,

r ' e,

mod,e, .reading; comprehension_per-foi-mance was'always higher when material was

read orally, and b) the ability to comprehend, material read both orally and
. ,

0
silently improved during the yea r'. The disparity between comprehension per-

tiormance from one mode .to the other remained'undhanged from baginninl to end of

O

the year.
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THE RELATIONSHIP ,DETWEER OEStION'TYPE

©
Ai4D MODE OF READING ON THE AB1.1TY,TO COMPREHEND

1

11,

3

Cheryl L.'ManSen2and Thomas C. Lovltt

- University of Washington

During the 19721913 school ,'ear, we conducted a study designed to explore.
. s ,

eertaJ.n inrelationship's between oral and silent reading grid the ability to compre-

' -3 . , .:
,

hend. More specificallY;we had\four aims: a) to study the relationShip'between

,. ,.,,,oray reading and its comprehension; .b) to .study the.direct effects ofan.inter-
.

vention on oral reading; and the direct effects ofan intervention on the comprei-

hension,of orally read materia);"c) to study-the indirect effects of an inter

vention on oral rea4t5g. and the comprehension of orally read material ,when ,the

.
,

,

- intervention, wascheduled for the- alternate behavior; and d) to determine whetFer
.

,

Silent rediqg 'and the,cOmprchension of s lently read material would bejnfluv

encpd by interventions scheduled for oral reading and its c<Niprehension.

In order to obtain data relevant to these questions, our class of seven

boys was divided into two "groups." Daily records.)were kept on the rate of Oral

, 3

and sitent reading, and the.percent of'correctly answered comprehension questions

for bath, types,of. reading. Throughout the-ciiatcinterventions were alteY'netely

, focused on either oral reading or the comprehensioh of orally read material.

Interention 's were never, arranged for silent reading or its comprehension.
,FL

The design of the'stddy Is presented in Figure 1. Throughout -the year

thee Were nine:phases. During the baseline phase, no intervention Was arranged

C.s*=-

for Aither grciup. During the nd- an intervention.for oral reading was

arranged for group 1, and for the comprehension of orally' read material for

group 2, As indicated by the figure, 'the interventions were alternated th4Qugh-

out the year for the tWog;:cups.
.

Insert Figure i'About Here .

, '
meik,

-$
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The intervention teclinlque used for oral reading and its comprehension was

aboutthe same. When the technique was associbted -With oral reading the students

JO
were required to pronounce corn ectly all the words they had'incorrectly pronounced

during the oral reading session. When the techniqdwas scheduled for comprehen-

sion, the pupils were asked to refer to the book acid correctly answer each com-

$

prehension question that was initially answered incorrectly. Three major findings

were reported from this study. One, the greatest performance changes were noted '

t ,

skills in'which the intervention was directly focused. For inst-mce, when the

ie,,eevention,was scheduled for the comprehension of orally read material, per-

formance oh that skill imp.oved more than performance.in oral reading. A second
. tv.

finding was that when the intervention was dieeOted toward Other oral regdiaiglor
e

, its comprehension, positive changes, were noted on all other Measures.;. A third

finding was that when (ierformance.inCfeases on allmeAured behaviors werle stud-

led,

' 4

ied, as a function of either nteevention, the gains were more pervasive when the

'intervention was scheduled for the comprehension of orally read material (Hansen

t ''/

& Lovitt, 1573). .)
i

In this report we will discuss two other findings from that study: a) the

relative performance of the pupils on three types of comprehension quest' ns,

and b) the relationship between the abitity,to comprehend material read orally

and material read silently.b ..

, . The relative difficulty of Various types of comprehepzion questions before

training has been the subject of a few investigations. Feinman (1572) reported

that second'and thirEl. grade Students we-re more'able to comprehend literal cm-
\

1
2

prehension suestions than inferential question's. Davis (1969) reported a.similar

finding with student's in the middle 'grades. In two other studies (Bickley,

Weaver, & Ford, 1963; Rystrom, 1970 it Was'reported that - factual questions were

'easier to answer than other types of questions.

t,
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The effects of incentives on factual and inferred questions were investi- ,

..,

i

gated by Traze, (1971). His fesults- indicated that incentives positively 4n-.

fluenced comprehension performance and concluded that, factual questions werd

more easily answered than inferential questions.

All those studies dealt'with the ability to'comprehend before training.

We were Unable to locate any researCh.that dealt with the effects of some train:-

,

...

ing procedures on the ability to answer various types of comprehension quest-, ioqs.

. \.,:

Although oral vs. silent reading has been discussed for many, years at the, %
d

c

primary school level, the'relationship between mode of reading and the compre-

hension of material 'read by either mode has apparently not been investigated:

,Two studies, using adults assubjects,'investigated the relationship between

oral and sHent'readino and the comprehension of'questiens from both modes.

These studies concluded that adults exhibited better comprehension abilities

%

from silently read material .(Poulton BroOn. 1967; Weaver, Holmes, '& Reynolds,

1970).

METHOD

tSubjects and Setting,

This study was conducted with'seven learning di4abled boys, ages 9 -.12.,

At 1the time of referral all the students Were,perftirming betAen one'and three

years b('ow their peers in reading, spelling, and arithmetic. The boys lived '

in upper middle class homes in the suburb of a-large metropolitan area-, and

were of average intelligence.

The project tool( place in the Curriculum Research Classroom at the Experi-
Cy

mental Education Unit, University of Washington. The students were placed in

ts

.
this class for one year of remedial instruction.
. .
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Materials

Two basal reading series were used ivhis project:, Lipilusal3JALE

Beading (McCracken & Walcutt, 1970), and Ginn 360 (Clymer, 1969), Levels 2-1

,
. .

to 3-1. .Each book was divided into 500-word segments' (excluding plays and

poeti-4.

Three types of comprehension'questions' were identified from each book:
. . ,

,
/

recall, sequence, and interpretation. A reca4 question dealt with facts given ..

. /

in the story, for example, "Who lived under the-bridge?" Sequence questions

were like the following? "After the goat got over the bridge, what did he do?

Interpretation questions required many different skills including translation,

inference, and synthesis. An ex'ample question was, "Why Aid the troll keep

letting hirpielf get tricked?"

Thirty comprehension questions per each 500-word segment were written (or

three per 50 words), 'These included 10 recall, 10 sequence, And 10 interpre-

tation question§.

The student's were required lo answer?these questions with brief, written

statements. Each.ansWer was ccunted as either cbrrect or incorrect. If the,

studert,,wAte an' answer to a recall or sequence question which differed from6 "

that expected, but was. equally pertinent to the story, it was counted as correct.

The criteria for.aCceptability of interpretation responses was that they be

c'
logical and slrited for'the question. An interpretation response was counted

as, ncorre=ct i-f the student answered with a generality such as, "Because he

ti

wanted, to," or_ "Because he liked him."

JProtediiree.
)

Every day dUring,the school year, the students were required to re ad 1,000

words from ihe two basal series and answer 60 comprehension questions. The
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students read orally in one series and silently in the other. Theorder of

reading silently and_orally varied each day. Oral reading was conducted indiv-

idually in a small- room off the main classroom. The boys read silently and

responded to both types of comprehension questions at their desks. Comprehen-

- sion questions were answered immediately after each reading session.

The students were allowed to ask for help'in pronouncing unfamiliar words

as they answered coMprehensiOn questions and read, silently. The teacher also

provLded assistance in pronouncing unfamiliar words and corrected thereading

errors-of the children duritworal readilig'sessions.'llaily records fOr each _

student were maintained on the rate of oral and silent reading, and percent of
.

correctly answered comprehension questions..

Intervention

Similar interventions were designed for both oral reading and the compro-

, hension of orally read material,. Interventions were ne'ver'scheduled for silent

reading or answering comprehension questions following silent reading.

When the intervention was scheduled for oral reading the student was re-
,.

quired to practice phrases composed of the reading errors-he had committed

during the oral reading session, if he did not equ 1 or exceed a predetermined

rate of reading. The student practiced all the phrases until he could correctly

read them to the teacher. These error word phrases were written on a sheet cf

notebook paper.

When the intervention was associated with the comprehension of orally read

material, the student was required' to'correct each incorrectly answered compre-

hension question if his comprehension slip did not meet exceed a predeter-

mined rate. The student was allowed to refer to the book as he corrected his

work, and could discuss his answers with the teacher.

1,,
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The desirul rates for oral reading and comprehension were based on each

pupil's median performance Scores during the phase preceeding the intervention.

The desired rates increased slightly each day until maximum levels of perform-

.,

ance were reached: 1100 correct orally reed words per minute and 4 correctly

answered questions per minute. Desieed'rate's were not established for incorrect

orally read words'. Each intervention was in effect Nice for all students

(refer to Figure 1), for approximately four weeks duration per condition.

Reliability

Agreement in, scoring the answers to comprehension 'questions was determined

by a second teacher who checked 1/3 of each student's answers. Reliability was

calculated by dividing the number of agreements of the two teachers by the num-

ber of agreements plus disagreements, multiplied by 100. The average relia-.

biiity for.scoring comprehension answers was 99.1%. Reliability for scoring

each-type of comprehension answer was, quite high:_ recall, 99%; sequencei 98%;

and interpretation, 97%.

.Reliability for calculating words read incorrectly during oral reading was

determined once weekly for'each student by tape recording those sessions. A

second teacher listened to these recordings'and counted readng'errors. Using

the same formula for calculating the comprehension reliability, the average

error rate reliability was 96.1%; the average correct rate reliability was even

higher.

RESULTS

Comparing Performance Related to Types of Questions

In order to compare the performance chances of the pupils from the begin-

ning to the end of the study for the three types of comprehension questions,
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each pupil's score for answering questions from orally read materiel during
A

Phase 1 was compared with his combined scores of Phases 8 and'9. Pha5es 8'end
A .

9 were combinedto equalize theeffects of the last twointerventions across

subjects. Table 1 shows the average percent correct and range of theopupils

for each type of comprehension question during PhaSe 1 and Phases,8 and 9, the

difference scores betweer4 the two periods and percent change thrOughbut,the year.

4111.-.1= WA.

Insert Table 1 About: Here

During Phase 1, the average correct percent comprehension score for the

group was 57%. 'The highest level of comprehension perforMence.for all students

was in answering recall questions, average 68%. Interpretation questions were

.the most difficult to answer, average 48%: The average comprehension score for

sequence questions was 55%;
.

The Overall correct percent comprehension score for the group improved

13"

during the school year, from 57% to,73%. Each student's score for all types of

questions improved;'however, the relationship between different types of cam-

prehensidn questions remained essentiLlly unchanged. The scores for recall

questions remained highest for six students,'averaging 81%. The loWest. average

comprehension score was fOr interpretation questions, 66%. The average fort

answering sequence questions was 71 %.

The amount of change for each tyo,. of comprehensioh question varied by

student. The greateSt improvement for three students was in answering inter-

?Tetation questions. Two students gained the most in answering sequence ques-

tions, while the remaining two students improved most in responding to recall.

questions. In general, recall questions were less amenable to change than

either sequence or interpretation queitions. The percent change for recall



.

questions between Phase 1 and Phases 8 and 9 averaged 19%. The percent'change

for answering sequence queStions was 29%, and for interpretation questions,' 38%.

Comparing ocIesatLtetsina

Ability to comprehend was compared as:a function of two modes of reading:

oral and silent. Table 2 indicates the group mean and individual ranges for

answering comprehension questions from orally and silently read material at the

beginning (Phase 1): and end (Phases 8 and 9) of the school year.

ln?ertTabie 2 Aboui'Mere

i w 7

The average ability to comprehend orally read material was higher than the -:,,.,

comprehenslon performance of silently read mdterial duripg Phase 1. The average

score for comprehending orally read material was 57% (range 49% to 61%). The:

average score for answering.gilently read materjai was 48% (range 38% to 6,1%).

During Phase 1, the difference in answering comprehension qutstions from the- .

two modes averaged 9%. Six students had higher comprehension scores after read-

ing orally, while one student had the 'same level of comprehension performance

for both modes of reading. The individual range of differences. between mean

oral and silent: reading comprehension scores was zero to 17%.

All students improved in answeringboth oral and silent reading cemprehen-

4 sion questions during the year. ,:The average improvement for answering oral

.

reading questions was 16% (range 5% to 33%): from a Phase 1 average of 5A to

a Phage 8 and 9 average of 73%. Improvement for answering silently read ques-

tiOns averaged 17% (range 5% to'38%), from an average of 48% correct during

Phase 1 to an average of 65% during Phases 8 and 9. All students exhibited

higher oral-reading Comprehension scores than silent reading comprehension

scores at the end of the year. The average difference was 8%' (range 2% to 12%).



'Percent change between Phase 1 and Phases 8 and 9 was Computed for answering

questions from ,rally and silently read material. The percent change was greater

for answering silent reading questions (average 35%) than for answering oral

reading questions (28%).

DISCUSSION

\In this study we found that the ability to answer comprehension questions

was affected by type of question and mode of reading.

As to type of question, the data indicated that recall questions were more

easily answered than either sequence or interpretation,questions. This finding

is consistent with other studies (Bickley, Weaver, 6,Ford, 1968; P7strom, 1970;

Feinman, 1972; Davis, 1,965). The emphasis placed on recall questions in most

classrooms may have attributed tq these findins.

According to Spache and Spache (1969), different types of comprehension

are not acquired simultaneously by studepts; rather, each type must be taught

separately. In our study all three types of comprehensionimproved, although

some types of comprehension were more affected than others. The ability to

answer interpretation questions generally improved more than performance on

recall or sequence questions. In some instances, the ability to answer recall

questionsmas negatively affected by the intervention.

in reference to mode of reading, the comprehension of orally read material

was generally higher than comprehension of silently read material. Differences

between the abilities to comprehend orally arid silently read material toward

the end of the study might be expected, since interventions were only associated

withoral reading. The initial difference obtained between the two modes, how-
,

ever, 'cannot be easily dismissed. Our finding in this regard contradicted the

')
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evickince of dtt2ertstydies which compared oral and silent read1ng comprehension

- .

at

with adult populations (Poulton r6 Brown, 1967; Weaver, Holmes, e,Ileitnolds, 1970).
5

Many aspects of comprehension merit further inyestigation. F r one, the

abilities Of pupils to answer other types' of comprehension questions' hould be

'-

investigated. For instance, questions that require judgmental and infe ent.ial
,...

skills should be used. A second research area might pertain to mode of response,_

either oral or written. In this study, the mode of reading influenced comp

0

hension ability. Conceivably, made of responding could be an influential fac

The format of comprehensiOn questions might also influence* performance.

Investigations could be conducted to compare pupi14erformance as a function of

,

the following formats: multiple choice, true and false, free responses, and
. .

cioze procedures.
,/

Our plans for future reading comprehension research are two-Jold. First,

research will be conducted to investigate further the comprehension abilities

of pupil as a function of oral and silent reading. We intend toeplicate the

preserft study by measuring oral and silent reading and the ability to,compre-

hend both modes of reading. In addition, we will alternately schedule-an inter-
.

vention. Second, we will study the effects on perforrn1nce of other types, of

comprehension'questiOns. We will identify at least tw "higher levels" of com-
,

prehension, write questions representative of the types, then measursperform-
v

ance. Intervtntions will then be scheduled for the various types of questions.
. .

,

r-1,

At least -.h.-Pe implications for teachers of reading may be derived from

this study. One, each day the pupils read 10004words and answered 60 cohipre-

henslon questions. The time required to complete such an assignment was about,/

30 minutes: This was apparently a reasonable amount pf instructional time,

since all the pupils improved-sin reading and answering questions during the year.
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Two; the simple instructional technique used ih:this study should be used
2

by teachers. The drill techhique, al-though it required -1,,ittle time, resulted

in positive changesfor all the pupils. There are perhaps fwo reasons to account,

for this: .-ardrill was scheduled only a performance was'poor, and b) when drill

was used the procedures were consistent from one day to the next ., .

Three, the idea of presenting uniforM types of oqmprehension questions to

.

assess performance in that regard shpuld be considered. Throughout thi's project
2

the pupils responded to questiobs that related to three types of comprehension;

4 .

these questions were developed by the teacher. We knew, therefore, how the sfu-

dents could perform-over a period of time on each type of question.; Commonly,

.0
.when comprehension abilities 'are assessed, students are asked to ,respond to

several types of questions i various ways.
*4

4

r

The implications
couldpOemphasize'V

d and summariied by recommending that

... .1 ?., .

... teachers: a) pinpoint the reading behaviors they want to teeth, egg.., oral read-.

IN
',.. . s"

:7

ins; b) arrange 4 situation Where these.behatti
.

rscan.occur
4

daily; c) measure

fr
",

. . (

the pupils' performance on each of .4ese behavlors) schedule, If necessary,

- 3

simple interventions to increase the pupils' 4ompetencied; and e) cqntinue. to
sI

measure pupil performance in order to ascertain thynfluence of teaching.

r.

t
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Table i

Correct'Percentage for Answering
Oral Reading Comprehension Questions

117r/F
Question,

Phase 1

'
Phases 8-9 , Diff..

flre

% Change.

Re:Cali i 68' $1 . 13 19

rg.. (56-74) .(71-..89)

,Sequence X 55 71 16 29
.

' rg
.
(35-64) (62-78),

1

Interp R 48 66 18 38

rg (33-63) (51-86)

All R. 57, 73 16 28

rg (49-61) (66-84)



,Table 2

Correct Percentage for Answering

Comprehension Questions After Oral and Silent Reading

Mode Phase 1 Phases 8-9 Diff. % Change

Oral

Silent

Diff.

X 57

rg (49-60 ,

R 48

rg (38-61)

X 9

rg ( 0-17)

73
(66-84)

,

65 ;
(60-76)

8 ,

(-2 to -12)

16

(5-33)

17

(5-38)

28

35

,
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ABSTRACT

The effect of one type of feedback on the ability of students to compute

three kinds of arithmetic problems,.and the effects of three types of feedback

on one kind of arithmetic problem, were investigated. Three problem types

were identified for earl student prior to the baseline condition. Initial

Acquisition (IA) consrStied of problems that the students could not compute;

Advanced Acquisition (AA) problems were those the pupils computed between 40-

60% accuracy; and initial Proficiency (IP) problems were those computed by

the students with a high degree of accuracy, but at a rate less than half of

normal. The subjects were seven boys between the ages of nine and eleven.

The first type of feedback, Correct and Incorrect Notation, when sched-

uled for IA problems, was not effective in increasing accuracy for any stu-

dent: When this type of feedback was applied to AA problems, the performance

of only one student improved. The application of the same type of feedback

to IP problems resulted in minimal increases in correct rate for two students.,

Two other types of feedback w9re,used with IA problems--Correct Answers

to Erred Problems and Correct Explanation for Erred Problems. Neither type

of feedback greately influenced accurate computation.
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THE MINIMAL EFFECTS OF THREE DIFFERENT TYPES OF FEEDBACK

IN THREE DIFFERENT ARITHMETIC SITUATIONS1.

Colleen S. Blankenship2 ani Thomas C. Levitt3

University of Washington

One of the main goal,s of a mathemitics curriculum isto teach students

to compute accurately and rapidly. In order to teach these skills, classroom

teachers use many techniques. They use medel;ng procedures by showing pupils

how to perform the problems. Thtly use instructional aids such as cuistnare

rods, the abacus, and the number rrie. Sometimes various. types of reinforce-

ment contingencies are scheduled.

Perhaps the technique most widely used, hOwever, to facilitate arithmetic

computation is some form of feedback. Feedback, or knowledge of results, has

been defined as, "providi the student with Information (knowledge) about the

adequacy (results) of hiss response" (Anderson & Faust, 1973, p. 271).

We conducted an informal survey which suggested that teachers provide

students knowledge of results in severel.eways. The three most common types

of feedback were giving comments such as "gdod work," noting the correct score,

and checking incorrect problems. Teachers indicated that they frequently com-

bined feedback types.

The predominant areas of research on feedback have been concerned with

its effect on performance in programmed materials (Anderson 6 Faust; Geis &'

ChapMan, 1971), and on simple motor tasks (Annett, 1969). A few studies have

investigated the effect of feedback on academic tasks.

Kirby and Shields (1972) used a combination of praise and feedback. Cor-

rect answers were noted, but the student was neither shown where he had made

an error in computation nor how to solve erred problems. The feedback plus
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reinforcement condition resulted in an increased rate of correct responding

'r

as well as increased attending. However, the effect of feedback alone could

not be separated from praise.

Hillman (1970) compared the effectiveness of immediate knowledgeof re-

sults (KR), KR plus token reinforcement, and delayed KR with no token rein-

forcemept. According to Hillman, immediate KR amounted to the teacher ver-

dalizing the correct answer following the solution of each problem by the

class. As for delayed. KR, the teacher read the previous day's correct answers

to the students before they began the daily agsignment. Hillman concluded

that immediate KR and KR)plug reinforcement procedures were superior to de-

. layed KR. No sigrificant difference: was found between KR and KR plus token

s.

reinforcement. In his study the effect of feedback alone could not be deter-

___mtned_because all_treatment_groups_received ins-truction-as well as feedback.

The effect of feedback in the absence of instruction has.been investigated

(Smith, 1973). In her study two problem types were identified. One type,

acquisition, pertained to problems the students Zlould not compute. Another

'type, proficiency, referred to problems the students computed accurately, but
0

too slowly. In her investigation two kinds of feedback were employed: Check-

.ing Correct and Incorrect Problems and Providing the Correct Answer to Erred

Problems. Neither type of feedback served, to increase accuracy:br rate in

either the .acquisitionor proficiency situation.

Smith suggested that another investigation should focus on the effect of

feedback on a More advanCed stage,Ofacquisition, one where the accuracy

scores of students were about 50%. In the research presented here three per-

formance levers were iddntified, As in the Smith study, acquisition and pi-o-

ficienc probleths were included. A third skill level v.as also included--
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advanced acquisition--which referred to problems computed between 40 to 60%

accuracy.

The purpose of this research was to determine the effects of one type of

feedback on students' ability to compute three kinds of arithmetic pi'oJblers,

and the effects of three types of feedback on one kind of arithmetic problem.

Thg effect of one type of feedback across all performance ievels was initially

investigated. Correct and Incorrect Notation was applied first to initial

acqujsition (IA), then to advanced acquis'r:en (AA), and finally to initial

proficiency (IP) pages. Two other types of feedback were then applied to the

IA pages.

METHOD

Subjects and Setting

Seven boys from nine to eleven years of age participated' in this study.

The setting for this research was the Curriculum Research Classroom of the

Experimental Education Unit. Child Oaver8pment and Mental Retardation Center,

University of Washington.

Preliminary Procedures

Prior to the baseline condition, extensive placement testing in the four

basic computational operations was scheduled. On the basis of this testing,

which ran for three days, three problem types were identified for each student.

The criterion for selecting the IA problems was that the pupil should

z
score from zero t9 10% on a set of problems for five consecutive days. For

the AA problems the student should score from 40 to 60% correct for five days.

The IP problems were those which were answered 90 to 1006 correctly, but at a

ra_e less than half of normal. In this study the normal correct rate was 50



per minute; the normal error rate was zero errors. These rates were derived

from an informal study of the rates in the four computationR&operations of

regular public school children.

Design

A multiple baseline design was used. Our original plan was to schedule

fjirst one type at feedback on ah IA page. The same type of feedback was then

to be applied in successive phases to AA and IP pages. Next, we planned-6

schedule the secord type of feedback on an IA page (if the firt type had not

been successful), then on an AA page, and next on an IP page. Then, we in-

tended to schedule, if necessary, the third type of feedback across the three

types of probleT Since the first type of feedback was so ineffective when

it was applied to IA, AA, and 117: sheets, we decided not to abide by our orig-

inal plan of scheduling all three types across\the''three situations. Instead,

we decided to use all three feedback types with only the IA problems. Then,

if one-of the feedback types proved successful, it would bP re-scheduled for

other types of problems. One student's accuracy on IA pages increased sub-

stantially during a feedback condition. With him the same type of feedback

was scheduled next for his AA page. Table 1 shows the order of experimental

conditions throughout the research.

Insert Table 1 About Here

Following the baseline condition, Correct and Incorrect Notation was

scheduled on IA pages. This technique was then applied in successive condi-

tions to AA and IP problems. Correct Answers to Erred Problems followed by

Correct Explanation for Erred Problems was then-scheduled for IA pages during
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the next two conditions. When a feedback condition was in effect it was

arranged for only one type of problems at a time.

Materials

For each student, 25 problems Were selected for each of the three problem

types. A set of five forms was developed for each type. The student's daily

assignment consisted of dittoed pages of three problem types, or according to

theprocedure, one problem type daily and three problem types every other day.

The order in which the problem types were presented varied, e.g., on some days

pupils began with an IA page, on other days with an IP sheet.

The composition of each student's pages varied according to individual

placement performance. As to the IA problems, three students were assigned

divisio; facts, one was given multiplication facts, one received two-digit-by-

33]
two-digit subtraction problems with borrowing

[

one was assigned three-

digit subtraction problems with no borrowing [ 989), and another worked on

[-938]
[ II]

two-digit-by-two-digit multiplication problems with no carrying In

regard to the AA pages, five students were assigned multiplication facts and

one student, subtraction facts. An appropriate AA situation could not be

determined for one student, he either knew the problems or he did not. As

to the IP pages, five students worked on subtraction facts, one on add facts,

and one on divisio; facts.

Behaviors Measured

Both percentage of correctly computed problems and correct and error rate

data were charted daily for each student on ail three pages. A problem was

counted as an error if a pupil wrote an incorrect answer or if he placed a

check next to it, which indicated he did not know the answer.



Procedures

Math pages were presented to the students as either their first or second

assignment of the morning. The students were asked to answer each problem,

but if they did not know an answer, they could place a check [ ) next to it.

No other instructions were given. Each student used a stopwatch td'time his

own work. ,hen a student finished each page he raised his hand to have his

time verified by the teacher.

Baseline. During the baseline period neither instruction nor feedback

was provided for any of the pages.

Correct and Incorrect Nota'tJon (CINI'2'3). When CINI was in effect each

student was presented with all.three pages. During CIN
2

and CIN3 the pages

which did nct receive feedback were presented evervther day.

The problem type which was stheduled for the intervention was corrected

and returned immediately to the student. The teacher informed the student she

had placed a "check" by incorrect problems and a "c" by correct problems. She

then asked the student to look, over his corrected page.

No feedback was given on the other pages. The intervention was first

arranged for the IA page (CINI),then the AA page (CIN2), then the IP page (CIN3).

Correct Answers to Erred Problems (CAE
1
). Each student was presented

with an IA page daily; AA and tP pages were scheduled every other day. The

IA page was corrected and returned immediately to the student. The teacher

informed the student that she had placed a "check" by incorrect problems)and

a "c" by correct problems. The teacher wrote in the correct answer for incor-

rectly answered problems and asked the student to look over his corrected page.

No feedback was given cn the other pages.



7

Correct Explanation for Erred Problems (CEE). Each student was presented

with an IA page daily AA ar,d IP pages were scheduled every other day. The IA

page was corrected and returned immediately to the student. The same informa-

tion proVided in the previous condition was given.

In addition, the teacher, pointed out each incorrectiy answered problem and

gave a verbal explanation regarding the correct process for solving the problem.

For the three students who were assigned multiplication or division facts; the

relationship between families of problems vas explained,
/

x 8 =, 40 is

related to 8 x 5 = 40. For the students who were assigned phoblems that re-
.

quired a special skill such as borrowing, that particular feature was explained,

e.g., they were shown how to cancel out some numbers and shift numbers across

columns. After the teacher explained the process to be used for each erred

problem, she asked the student to look over his corrected page.

1

Correct Answers to Erred Problems (CAE
2
). This type of feedback was sched-

uled for one student, because his accuracy on IA problems increased substan-

tially when CAE
I

was scheduled. ,T,e student was presented with an AA page, daily

and an IA and IP page every other day. Information provided to the student was

the same as in CAE
1

, but directed toward his'AA page.

Change Criteria

A baseline condition was scheduled for the first five days of the study.

Each condition thereafter ran at least six days. After side days a decision was

made whether to,continue the condition or to change. In order to make this

decision on IA and AA pages, the mean percentage correct score of the first

three days was compared to the mean,of the last three days. If the mean per-

centage of the last three days was less than 30% higher than the mean for the
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first three days, the condition was discontinued. If themean percentage cor-
1

rect score of-the last three days was more than 30% higher than the mean of the

first three days, the; condition continued for three more days. At the end of

that time a comparison of the mean for the second and third three-day periods

was made with the mean of the first three-day period. The criterion for con-

tinuing or discontinuing the condition was based on the same 30% figure. At

no time, during successive three-day mean comparisons, was a condition allowed

to continue if the percentage correct score was less than it had previously

been. Because it is not possible to calculate 30% of zero, a 12% score was

consi, erect to be the minimum acceptable score on IA p6ges with a mean of zero.

The change criterion on IP pages was based on correct rate improvement,

since IP problems were those which were computed accurately, but at less than

half the normal rate. As was true with iA and AA pages, successive three-day

periods were compared and procedural decisions were based on those evaluations.

If a student did not improve his correct rate by 30% across successive three-

,

day periods the condition was discontinued. If correct rate improved more

than 30%, the condition continued and was evaluated following another three-

day period.

A condition would be terminated when a student met criterion performance

for three consecutive days. Criterion performance was defined as 100% on IA

and AA pages, and a correct rate of 50 per minute and zero errors on IP pages.

Reliability

Reliability was taken on teacher procedures, timing, and paper correc-

tions. Reliabilit sc es on each measure were obtaincd by dividing the number

of agreements by the total agreements plus-disagreements and multiplying by 100.
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Reliability on teacher procedures waS' taken on four occasions. An inde-

pendent observer was given a copy of the feedback procedures, whereupon the

4
observer checked the accuracy of the-teacher's comments to"students under each

feedback condition. On each occasion, according to the written procedures, the

feedback'provided by the teacher as correctly administered.
1

Timing reliability was obtained by requiring both the teacher and observer

to note independeNtly the elapsed ti m on the students' stopwatches. Timing

reliability was taken on I,Pur.occasions. Feliability was-95% for the 30 stop-
.

watch readings taken by the teacher and observer.

An.independent observer recorrected frTe-p-ages of each problem type se-

. lected at random from each student's file. The observer noted 'the number of

I .
. I

correct andinorrect problems-, calculated correct and.error rates, and per-
2

. .

,

cehtage correct scores. P-measure of reliability was obtained'` by comparing the

server's corrections with the permanent record written on top of each page.

Reliability on-paper corrections was 1002.

/-

RESULTS
,

In general, tie three types of feedback were not effective in increasing

accuracy oc rate of performance for the students. There were exceptions, how -

1

ever. In the few instances.where feedback was effective, individual data are

(presented.

In order to discuss the effects of feedback, we chose to present magnitude

of change as being "slight," "minimal," and "substantial." Slight changes were

those where the vrcentage score difference between baseline and intervention

wt.s les; than 5 percentage points:- Minimal change was if the gain ranged froml'\

6 to 19 percentage points, and substOtial if the gain exceeded 20 percentage

*

points.
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va'.. , .

i
. Yaseline' . .

-

The mean performance of the grouia,during baseline on IA was t.8% and 46.4%

on Nk. The mean correct rate on the CP:pages was 12.0 _movements per minute;

the mean error rate was .6 movements:per minute.

CIN1

When Correct and incorrect Notation was applied tq IA pages, it resulted

in a slight average increa,,e in accuracy: .6 percentage pointS. Th6 accuracy

of

0 ,

two studentl increaseatlightly-and,the accuracy ofj.w87students decreased:.
,

slightly during this Condition. Three students mantained their previous. bass-e

line scores of zero. Table 2%hows the pupils' scores on the IA problems.dur?
v

ing this phase' and throughout the'expertment.

CIN
2.

insert Table 2 About Here

Wfieh-Correct and incorrect Notation feedback was associated with the AA

pages, the mean percentage correct score for that type problem increased 5.4

percentage points over the prior two conditions. The performance of two pupils

was slightly affected, while a minimal increase was' noted for a third student.

Two students' accuracy decreased during this condition. Table 3 shows the

pupils' scores on AA problems throughout the experiment.

Insert Table 3 About Here

Individual data are presented in Figure 1 for D.H. since his-performance

was influenced more thanothe others by this type of feedback and continued. to

1,
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improve after this condition was_no,longer in effect.

C.IN3

Insert Figure 1 About Her

When Correct and Incorrect Notation feedback was applied to IP pages, the
(

mean correct rate increased 2.4 problems per minute; the error rate increased

an average of .1 problems per minute. Table 4 shows the pupils' scores on the

,--IP problem.

Insert Table 4 About Here

Five of the students' correct rates increased less than 2 problems, per

minute, While the correct rates of two pupils,,D.P. and B.W., increased-by-6

problems per minute. Since correct'rate waSaffected more than the

others during this condition, his data are shown in.Figur4 2.

r r:

.40

Insert Figure 2 About Herg

r-

I ;

When Correct answers to Erred Problems feedback was applj,ed to JA pages

t resulted in a 'neap increase of 1$.3 percentage points over previous two
.-

,- -
. -%

conditions. During this condition the accuracy of two students increased
. .

.. ,
.r.

,.

-,J ,.
- ,-,

slightly, while a third student's scores showed minimal improvement. The '''

,

scores of two students maintained at the l/aseline level of zero.
at .

,
4

1

i,

.The Rerformaace of M2S. was substantially increaSed by this type of feed-

back; his accuracy rose from zero fo 85% correct.. Although M.S,:attainld scores

..
. . - ,

of,100% during this condition, he failed to
.

meet criterion peeformante of three

.
-_sucress,ive 104% scz.-res. -,, -

, ,.\

\
t%
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Proyiding Correct Explanation for Erred Problems feedback on IA pages re-

suited in increases '1 each student's accuracy. Three students' percentage

scores increased slightly over the prior feedback condition, while one student's

scares showed minimal improvement.

bni., student, M.S., met criterion performance when this type of feedback

was scheculd. However, Correct Explanation for Erred Problems feedback was

never in'effectiorhim 'since he scored IOC% during the first three days in

this, M.S. made his greatest gain during CAE and it was decided to

apply that type of feedbackto'his AA page.

Two students made substantial improvement while this condition was in

effect. During this. period, D.H.'s accuracy increased by 68 percentage points

over the previous feedback condition. He did not attain criterion during this

condition, nowever. Another student, B.W., who had zero correct during prior

conditions, increased his accuracy to 72% during this condition, but he did

not attain the desired level of performance. Data for B.W. are shown in Figure

= 3.

CAE?

Insert Figure 3 About Here

When Correct Answers to Erred Problems feedback was applied to M.S,'s AA

page, his accuracy increased by .2 percentage points over the prior conditions

of baseline The application of this type of feedback resulted in decreases

in both correct and error rate compared to the prior baseline conditions.
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DISCUSSION

Research in programmed instruction. suggests that it is better to note

errors than to ignore them (Anderson & Faust, 1573). In our study COrrect and

Incorrect Notation resulted in an average percentage gain of Only .6 points in

IA situations, 5.4 points in AA situations', and increased correct rate on IP

pages by an average of 2.4 movements per minute. Errors were ignored during

the baseline conditions and were noted during the C1N
1

'

2,3
conditions. Unlike

the suggestion of Anderson and Faust, the effects of CIN on three levels of per-

formance were very unimpressive.

Anderson and Faust, also stated that when a: student must select an answer

from a large set of alternatives, knowing that an answer is wrong will not be

'helpful in determining the correct answer. this explanation is especially re-

levant to the IA situations when only the CIN
I

feedb-ck was scheduled. Although

the students knew when they had erred, this information was not sufficient for

them-to correctly compute their problems. In these instances our firdings

agreed with Anderson and Faust.

The accuracy of one student, D.H., increased'on AA problems when CIN2 was

in effect. His improvement may have been related to the type of problems on

his AA page; 7 of the 25 multiplication problems contained a zero. Prior to

the CIN
2 phase, D.H. consistently erred on this type of problem by writing a

numeral other than zero as the answer. During CIN2, he generally computed

problems involving a zero correctly. If D.H. had computed all problems con-

taining a zero consistently he would have gained 28 percentage points. As it

was, he improved 25 percentage points. Thus, CIN2 probably helped D.H. learn_

a rule that could be generalized to a set of problems.

4
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Anderson and Faust concluded that it is better to provide the correct

answer than to check-correct and incorrectly computed problems. When this

technique was applied in IA situations the class mean rose by 15.3 percentage

points. The scores of two students remained at zero. Our data in this regard

are not strongly supportive of the Anderson and Faust claim. M.S.'s accuracy

increased substantialiy during the CAE
I

condition. His increased accuracy

during this condition may be related to the type of error he made. His IA

938'

problems and answers were of the type, -921'. His error pattern was obvious;

Ur;

he placed an unnecessary zero in the hundreds colUmn. Once the teacher pro-

vided the correct answer, his accuracy immediately increased. This same type

of feedback was then applied to M.S.'s AA page which consisted of multiplica-

tion facts. Quite different results were obtained; M.S.'s accuracy increased

by only .2 percentage points in contrast to a gain of 89 percentage points

when CAE
I was applied to hic IA page.

Two other students, D.H. and B.W., also computed problems which'were more

advanced than those assigned to the other students. However, when they were

provided CAE feedback for problems of the type 33 , 11

-14 x19

(correct answer 19)
21 99 (correct answer 209)

110

their performanges did not improve. Contrary to the claims of Anderson and

Faust, CAE did not substantially imprmie performance. Those students who were

working fact problems, and those who were making process errors (orthe type

made by D.H. and B.W.), were not aided by the application of CAE. Providing

a student with the answers to 25 fact problems would require him to memorize

many answers; while providing answers when a student is making process errors

does not give him sufficient information to compute problems correctly.



CH feed1,,Ick resulted in the highest percentage gains by all students.

The accuracies of the three students who were assigned advanced computations

substantially increased when CEE was provided. The accuracies of four students

who were assigned fact problems increased less than 8 percentage points, which

indicated the acquisition of only two unknown problems.

In this study, the three types of feedback investigated had minimal effects

on students' accuracy and rate of computation. Certainly a great deal more re-

search should be arranged to explore the effects of other types of feedback on

other types of performance.

Feedback studies should be conducted with pupils of different types. The

pupils in this study had experienced failure. In the past when their papers

were returned to them perhaps all the feedback was negative. Perhaps these

pupils learned to ignore feedback since it was generally aversive and as a

consequence this form of instruction was ineffective. It might be discovered

that a tolerance for feedback must first be developed before various feedback

procedures ere effective. At any rate, teachers, particularly of academically

retarded children, should consider carefully the style of feedback they arrange

for their children. Certainly the results from this study could not be used

to support the currect widcspread use of feedback procedures in schools.
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FIGURE CAPTIONS

Figure 1: Percentage correct for D.N.is problems under all conditions.

Figure 2: Correct and error rate data for B.W.'s IP pages during all conditions.

4

Dots indicate the correct rates, triangleg the error ratei An appropriate

AA situation could not be determined for this student, therefore, Condition

3 was never in effedt.

Figure 3: Percentage correct for B.W.'s IA problems. An appropriate AA situa-

tion could- not be determined for this student, therefore, Condition 3 was

never in effect.

9

ti
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TEAM II:

ASSESSMENT, INSTRUCTION, 'AND INTEGRATION

OF HANDICAPPED CHILDREN

Introduction

There has been an increasing local and national emphasis In the
past five years on the effective InStruction of handicapped children and
their expedient return to school and vocationalsettings in the community.

The efficient :emediation and r. urn of these handicapped youngsters
to more nermal settings requires systematic referral, assessment, reale-
dlatian, return, and evaluation procedures (subsequently referred to as
the referral-remediation-reintegration process). In the past two years

Team II has focused on those components of the total referral-remedlation-
reintegration process necessary to successfully return handicapped
children to programs as close to regular education programs as possible.

SoMe ofi-she essential elements in such a process are:

I. A measurement system which will give educators the necessary infor-
mation to make good decisions about the effects of instructional,
curricular, and measurement ,,::riables on their pupils' progress

toward proficient performance.

An information store e and retrieval s stem which enables admini-
strators to retrieve prec se n ormat on about any pupil and evalu-
ate how efficiently he Is progressing toward performance levels
necessary for successful reintegration.

Iii. intake return and follow -up procedures which allow for 0 accu-
rate assessment and placement of children upon referral, b) expe-
dient return tt a community setting (e.g., special education -lass,
regular class, vocational program,' sheltered workshop) after reme-
diatlon, and c) follow-up processes which can monitor the child's
performance once he is returned to the community setting.

114 arodedures for establishin lon range criteria for each student

and measuring proficient per ormance at Fach ntermediate step

toward the long range goal.

V. Prt tse and efficient instructional and management proCedures which
allow for.the rapid remediation of the child's academic and social.
problems.

Work done in each area will be reviewed and summarized in narrative
In the following report. -Full,project reports. are available upon request.

/
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Area is Measurement

Rationale

Any program designed for prompt remediation needs a measurement
system which efficiently provides information sufficient to make educa-

tional decisions. Educators are beginning to realize that traditional
educational measurements, such as standardized or norm-referenced tests,
do not give teachers or researchers the necessary information to make
good decisions about the effects of curricular, instructional, or
environmental changes on pupil performance,(Eaton 6 Lovitt, 1"721. A

system of daily, direct measurement which does provide adequatt and
prompt feedback about the effects of any change in pupil performance has

been developed (Lindsley, 1964). However, as with any new system,

refinements are needed. Team II has investigated various aspects of
this system as it relates to the needs of both the classroom teacher and'

the researcher.

Progress 1973-1974

Team 11 investigated three major areas during 1973-1974:

1. Program changes based on data,
2 The adequacy of non-continuous data, and
3. The effects of self-charting on pupil performance.

The results of the studies in each area will be summarized below.

Decision-making . The procedures for collecting direct and daily
measurement are currently being used in numerous classrooms and centers through-

out the United States and Canada.' Centers such as the Experimental Education

Unit art continually in the process of revising and refining the data collection

procedures.

As more data are collected by teachers and administrators, methods for

precise and efficient data analysis become increasingly important. Teaching

data collection procedures without concurrently teaching techniques of

data analysis is like handing someone the key to a'car without teaching,him

to drive. Therefore, Team 11 summarized data decision procedures currently
being used at the Experimental Education Unit in a format which could be

used for dissemination. This summary includei' sections which outline the
rationale, procedures, and exceptions or cautions for the following areas:

1. Daily rate data

a. Medians
b. Lines of progress
c. Start rate, end rate
d. Minimum acceptable progress
e. Minimum acceptable performance levels
f, Minim, days at criteria performance'
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2. Daily percent data

a. Medians
b. When to change instructional plan
c. Record floor

The adequacy of non-continuous data. While perioeic assessment of pupil
performance undoubtedly remains the most common method of classroom evaluation,
that portion of the educational community which works within a Precision
Teaching framework has advanced persuasive argument's for the employment of
continuous (daily) measurement. Such arguments have appeared in both journal
articles (Gaasholt, 1970; Eaton 6 Lovitt, 1972) and texts (Haring 6 Phillips,
1972; Kunzelmann, 1970). In general, these works'emphasize the utility of
continuous measurement in ongoing decision making and planning. Continuous

measurement allow for a description of pupil progress at any given point in
time and provides a basis for the prediction of future levels of pupil perfor-
mance (White, 1972).

While the a vantages of daily measurement in terms of erective pupil
evaluation have been well articulated, the question of teacher time-cost has
been largely ignored. It is obvious that'continuous mea.kurement, under most
condit:ons, requires a greater expenditure of teacher time and energy than
periodic measurement. There seem to be at least three ways in which time con-
sumed in continuous measurement might be reduced.

First, the amount of measurement time each day may be decreased; that is,
rather than measuring pupil performance on a given subject for, say, thirty
minutes each day, one minute samples (or probes) might be taken and subsequent
evaluations be based upon data obtained during those one, minute samples.
Unfortunately, the usefulness of such short samples foreither descriptive or
predictive purposes has not been firmly established. In addition, the results
of a recent study by Billingsley and Swenson (1973) have suggested that short
samples may not provide a satisfactory assessment of pupil performance in pro-
grammed reading texts.

Second, teachers may train their pupils to become skilled in data collection
and recording (see self chartii/section in this summary, p. 5). Tnis would
seem to be a highly satisfactory technique, assuming that pupils can collect
reliable data Children can also be trained to colieci, oato for each other. The

information collected could be entered into the computerized systems which are
currently being developed in the field oreducdtion (see p. 7).

A third method would involve making measurement "leas continuous"; that is,
data would be collected often, but not on a daily basis. If less than
daily measurement is to be considered a viable alternative, then the results
of this type of measurement should be shown to closely approximate those
obtained from continuous daily measurement in terms of descriptive and
predictive properties. It is this question which was addressed by the
following study. .1
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An Examination of the Adequacy

of Non-Continuous Data

Felix Billingsley

This study examined the extent to which median slope lines-of-

progress (trend lines) and median rates obtained from frequent,' but .

non-continuous, classroom correct rate data would approximate those

obtained from data collected on every available class day. Data for

analysis were taken from phases containing at least eleven data points.

Of the twenty phases employed, ten contained absences and ten contained

no absences. All phases involved performance on academic materials.

Lines of progress and median rates for the original phases, and for

the same phases with every third znd every other datum point omitted,'

were determined. Agreement coefficients were computed between the

values obtained for the original phases and for the phases with data

points omitted. A high degree of agreement was observed between lines

of progress and between median rates; in the case o` lines of prcgress,

however, slightly lower measures of agreement resulted from the omissiole

of every other datum point. It seems, then, that data collected

often, but not daily, can give an educator accurate information regard-

ing median performance, but is not as accurate in calculation of the

line of progress.

The influence of viewing charts and self-chartin on upil's erformance.

A second method for reducing theTalaRiiii er t me required to take

direct and daily data is to have the children themselves take some of the

responsibility for correcting and charting their work., Swenson (1973)`

demonstrated that self-correcting of academic materials results in a con-

siderable time savings for teachers. Self-charting might also result.ln a

saving of time.

In addition, self-charting or self-correction might have beneficial

effects for the pupil as well. A long range goal of education is to enable

children to live indepeeelently and manage their own affairs. One way to

prepare children for independent living le to teach them basic skills.

People who can add and subtract accurately have the initial skills for

balancing a checkbook. People who cae read proficiently are usually able

to inform themselves about events and knowledge which affect their daily

lives. A second and much neglected way to prepare children to live inde-

pendently Is to give them experience managing some aspects of their own

environment. Lovitt and Curtiss (1969) suggested that the properties of

self-management might include assessing one's own competencies, setting

one's own behavioral objectives, and arranging contingencies for oneself to

achieve selected objectives. Lovitt (1973) further delineated the proper-

ties of self-manegement as selecting a skill to-be achieved; scheduling a

time for learning; presenting stimuli to which an individdal .can respond;

confirming the responses made to the stimuli; reinforcing approprtate,
responses; recording relevant data about the responses; and-evaluiting the

individual's performance. Lovitt presented a number of projects whereby
different self-management activities were assigned to pupils. For examp!e,

self-scheduling of subjects, self-correcting of answers; self-counting and
recording of data, self-charting, and self-selection of contingencies were

among the intervention activities delegated to children.

k

4
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The systematic replication of self - management interventions is a needed

element in self-management investigations. Team il conducted two studieS

to investigate the influence of self-charting on academic performance.

The influence of Viewing Charts
and Self-Charting on Pupil's

Oral Reading Performance

Dale Gentry, Georgia Adams, and Lestra Hazel

-1

The purpose of the first study was to ascertain, for eight
different children, the influence on reading rates of two different
sclf-management interventions, namely viewing their own oral reading
charts, and. charting their own reading rates. An equally important

goal was to teach the children to chart and to become more personally
involved in the use of data. Median performances, correct trends, or

error trends considered separately did not indicate that self-charting

or viewing their charts had a beneficial effect on pupil performance.
Specifically, only for one pupil were the correct medians higher
during experimental phases than during baseline conditions. Ho pupils

had consistently lower error medians during experimental conditions
compared to baseline. And, while four of the pupils had better error
trends (i.e.,, errors were decelerating faster) for self-charting and
self - viewing, phases, no pupils had consistently better trends (i.e.,
where correct scores were accelerating faster) during self-charting
and self-viewing phases.

Only when the relationship between correct and error trends
(improvement ratio) was considered did one of the experimental con-
ditions, self-charting, appear superior to other conditions. The

improvement ratio for six of the eight subjects was superior to other
conditions during the self-charting phase. For a seventh subject the

improvement ratio was better during the self - viewing phase.

A favorable improvement ratio (x) indicates an increase in
accuracy within a phase. The subjects in this study showed the
greatest increase in accuracy within the ',elf-charting phase. For one

subject this was primarily becasue correct performance increased while
errors remained stable. For another subject the errors decreased
while the correct rate remained stable. Errors decreased and the
correct performance increased for four other subjects.

It is, esonable to ask why only the improvement ratio, aria not
medians or trends alone, indicated the superiority of self-charting
over self-viewing. It seems probable that children who see their
charts or who chart their own data might focus on different aspects of

the data. Perhaps some,children are eager to increase their speed,
other want to decrease their errors, while yet others desire improve-
ment in both correct and error responsA.

4
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The second study was prompted from the results of the first

study. Since charting correct and error rates did not seem consis-
tently to affect correct and Prror performance, the authors felt that
perhaps charting oniy correct or only error rates would have a con-

sistent effect on the rates charted. Therefore, the purpose of the

second study was to assess the 'ffects of pupil self-charting only
correct rates or only error rates.

Median performance in the second study was the best indicator of

the effect of self-charting on pupil performance. For all pupils,

self-charting of errors resulted In a definite decrease in the median
error -ite. It is apparent, but not as definite, that self-charting
of correct rates resulted in higher median correct performance. It is

possible that children were already performing near their practical
upper limits, since reinforcement contingencies were alrOdy in effect

for correct performance.

Curricular changes, that is, children's advances to new Stories,
occurred according to preset criteria and were independent of self-

charting phase changes. This confounded the interpretation of per-

formance trends and improvement ratios. A subsequent investigation of

this confounding effect will be conducted.
oat

The results of the second study show that not Only is self -
chaIting an effective tactic in changing pupil performance, but also
show that charting specific performances (correct or error) yields a

desirable effect on the performance charted. It is likely that other
self-management studies will need to focus on specific self-management

components.

Copsidering that pupils were already under effective reinforce-
ment conditions, and that the stories read daily were somewhat vari-

able in difficulty, the results seem impressive. Self-viewing and
self-charting area advantageous over no pupil involvement with per-

formance charts. However, self-charting was clearly superior to all

other conditions, and self-charting of correct or error performance

yielded a clear improvement in the particular performance charted. If

such a small step as self-charting has such desirable effects, then

perhaps other self-management activities, such as selections of con-

sequences, could have even more notable effects.
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Area II: Administrative Management Decision System

Rationale

Decision making is one of the most important processes that educators
undertake. Teachers decide what specific objectives pupils should work
towards, whether pupil progress toward those objectives is adequate, and
when pupils should advance to new objectives. Administrators determine
pupil placement, evaluate overall pupil progress, judge the effectiveness
of programs and procedures, evaluate teacher competence, select inter-
ventions to improve teacher competence, decide which supplies and services
to purchase with available funds, and even evaluate their own performance.

The range of decisions an administrator makes is large. But the
systematic information he can use to make decisions is usually limited to
items such as the cost of resources and the number of pupils served.
Traditionally, he has not had available the most important source of in-
formation and criteria for the efficacy of his decisions -- the performance
of pupils themselves. The past decade has seen the evolution of a measure-
ment technology that allows educators to assess pupil performance data
precisely each day. Offoremost importance is the use of those daily
performance data to make direct classroom interventions that help pupils
progress in their own skills. In addition, the same data can be used to
make administrative decisions about processes both in and out of the class-
room.

If daily pupil performance data are used to make administrative
decisions, some general; requirements should be met. First, the collection
of such data should result in no appreciable increase in demands on teacher
time and energy. Second, the data should provide information for making
decisions, and should result in feedback about the effects of decisions.
Third, different decisions require different data, so any data summary and
reporting system must be flexible.

The specific administrative requirements for a data summary system are
that data must be: A

1. current at the time decisions are made,
2. succinctly presented,
3. accurate,
4. complete,
5. exclusive, i.e., not including extraneous information, and,
6. easily interpreted.

Team II has begun ,u develop a computer-based program that will readily
meet the above requirements and provide essential and timely data upon
which an administrator can make decisions ranging from the adequacy of a
single pupil's progress to the selection of curriculum materials for a
school.
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Progress 1973-1974

Input formats. The number of Input formats has been increased to

allow teachers several alternatives for submitting pupil's daily data.

This became necessary because the single input form used previously re-

quired much extra teacher time to use under some conditions. Currently

five input forms are available to teachers:

1. .multi-day pupil assessment event sheet,

2. daily pupil event sheet,

3. daily, pupil schedule data sheet,
4. weekly one pupil, one project data sheet,

5. weekly multi-project, multi-pupil data sheet.

The above forms enable teachers to submit multiple assessment data for

analysis, to submit data on a daily or weekly basis, and to submit data on

a single project with one pupil, on numerous projects with one pupil, or on

numerous projects with numerous pupils. Because of the variety of input

formats teachers can collect and submit data with less expenditure of time

than was previously possible.

Output information. A variety of output information is available to

teachers and administrators in tabular and charted formats. Within-con-

dition summaries can be reported while a phase is in progress, or after a

phase is completed. Information may be requested for all data of a class,

a teacher, a pupil, or a specific type of behavior. -Between phase com-

parisons may be made including immediate changes, changes in the line of

progress, and overall change. Group summaries of data may be obtained by

class, teacher, pupil, or behavior.

Output formats. A variety of output formats can be requested as well.

Results may be obtained either as tabular data or displayed on a chart

which includes numerical descriptors. Graphic output of charted data will

not only be useful as year-end summaries of sufficient quality to share

with school distric a for publication, but will also provide an accu-

rate model against which t accuracy of our classroom charts can by.: com-

pared and checked.

Change codes and behavior codes. Procedures have been developed to

enter and store a wider range of information about behaviors. A change

code enables the teacher to indicate which contingency or instructional

variable was altered. A method for precisely coding behavior has been

developed. This code not only enables the computer to sort data for

carefully defined behaviors, but ,y1,10 enables the teacher to input to the

computer some Information about the instructional materials or context 'in

which the pupil is working.

Interface with Intake-Return-Follow-up. The computer programs have

been adapted to the Intake-Return-Follow-up component of the project.

Assessment data, once collected, are entered into the computer and results

and charted data are returned within one day for analysis, decision miking,

and Inclusion in a pupil's permanent record. In addition to the previously

4

,
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collected Intake-Return-Follow-up data, "progress reports" concerning
growth in the same behaviors tested during intake are also collected every
quarter. Upon request the computer can compare the results of each new set
of data collected on a child with the data previously collected, and indi-
cate overall progress on either the printed or graphic output format.

Data input. Data have been submitted from five classrooms for three
quarters oria-41 pupils in the; classes. Currently the data which is of most
benefit to teachers and administfa-torsi-s-ritliiii-Phase inforrr3tion, such as

starting frequencies, trends, ending frequencies, medians, etc. The fact
that data have been continuously submitted over an academic year (6000 data
days or 100 data days per 60 children) demonstrates the feasibility of such
a system. In addition, within-phase descriptive data have been expanded so
that teachers use the computer to calculate summary data. In the past
these data have been calculated by hand at the end of each quarter.

Output request forms. The need for teacher output request forms has
been eliminated. Regular outputs will be scheduled to meet the needs that
are most common, and special requests will be handled through a data clerk
until the nature of requests becomes fairly stable.

Curriculum committees. Curriculum committees in the areas of reading,
computational arithmetic, and language arts continue to work en specifying
and sequencing instructional objectives so.that data may be collected on
standard tasks. Literature reviews, task analyses, and lattice development
are at various levels of comptetion for each of these areas.

Demographic Information. Demographic information is now secured and
stored in the computer for each pupil enrolled in the EEU program. As new
pupils are enrolled the information is secured and entered. This nfor-
mation is currently useful for describing characteristics of the population
being served, reducing filing work and enabling at least t.io types of
analyses not previously possible. First, tables may be constructed to,
indicate the number of children falling into various categories --cate-
gories specified by any combination of the variables represented in the
demographic data file. For example, for certain final reports we must
indicate the number of children in each program by age and handicapping
condition. Previously, this took several hours of personnel time, but now
the computer does it in minutes at a low cost. Additional tables, useful
to administrators, could be constructed to indicate such things as the
amount of time on a waiting list by age and handicapping condition, the
distribution of children in the EEU by geographic area (homes)-, lengt O. of
time in the EEU by age at entrance, or source of referral by Landicapiping
condition. It might also be noted that "handicapping condition" may be
specified in terms orfederalguidelines, state guidelines, AAMD guide-
lines, or any combinati6 of those. The same file keeps name and address
information for parents and guardians, and the same system is expandable to
store information on other persons associated with or interested in the
work of the EEU so that computerized_malling lists could be constructed.
In addition the demographic file is capable of searching the performance
data set(s) and forming groups of data on the basis of child characteris-
tics. When this demographic data is interfaced with pupil performance,
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research, could then be performed to compare, for example, the performances
of children with varying types of handicapping conditions, varying lengths
of stay in the EEU, or varying,ages.

Exception reporting. Exception reporting is the only portion of the

1973-1974 scope of work in which-no progress was made. Team 11 will be

unable to complete q program for exception reporting until the computer
input is regularized and methods are developed for the establishment of
aims.



Area III: Intake-Return-Follow-up

Rationale

There is an increasing emphasis in education on the determination of

specific academic and social needs of each pupil. The present goal of many

school districts is the placement of a handicapped child in a remedial
situation for all or part of the school day. In most cases, the objective

of such a placement is the eventual return of the child to a regular class-
room setting to continue his academic and social progress.

The process of referral, remediation, and reintegration requires con-
sideration of several factors:

1. What are the student's academic and social performance
deficits which need remediating? How are they measured?

2. How do these deficits compare to the performance level
'of the referred pupil's peers?

'How are objectives establiShed which are a basis for
reintegration back into the regular classroom?

4. How long should the objectives be maintained before
-

reintegration occurs?

5. How long should the reintegration placement be monitored
to insure performance maintenance and continued progress?

6. What are the most efficient p .tcedures for use by personnel
in public school districts?.

The Intake-Return-Follow-up (IRF) procedures investigated by Team It
will supply tsachers and administrators with information which will help
answer theseOestions. Team Ills objective is to develop an efficient
referral-remediation-reintegration process which evaluates pupil progress
and success at several points;"and can be used by public school teachers.
This report includes a brief summary of 1972-1973 activities in the deve-
lopment of Intake-Return-Follow-up procedures and a detailed summary of

progress Made in 1973-1974 toward the project goals.

Progress 1973-1974

Review of first year: 1972-1973. During the first year for Intake-

Return-Follow-up, the development included:

1. a description ofacademic and social movement cycles for

6 to 12 year old pupils;

2. an Academic Assessment Battery in the areas of reading,
math, and writing skills;

S.
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3. a description of the Social Behavior Observation Scale

,for inappropriate classroom behaviors; and

4. a descriptionof procedures for an efficient referral-
remediation-reintegration process based upon the academic

assessment battery and the social behavior observation.

in addition, the following procedures were completed for fifteen

pupils:

1. referral from school.distri-.ts;

2. teacher conferences;

3. collection of intake data;

4. objectives conferences; and

5. EEU placement.

Revision and developmaty intake procedure.. During the second year

of the project, the existing Intake-ReturnFollow-up procedures were re-
fined and others developed based on the data collected in 1972-1973. The

procedures now include the following steps.

.1. flame of referred pupil is obtained by admissions coordinator,

based"upon openings per class.

.2. The Special Education director of the school district is con-

tactedand a conferenco attended by Special Education director,
school principal, teacher, counselor,_and EEU coordinator is
held. At, this/conference procedures are explained, schedules

established, and peers selected for data, collection.

,,3. Data are collected for the child's performance on the Academic

and Social Assessment Battery for five days in his current

placement. Data are also collected on the performance of two

peers selected by the referred child's teacher. The data from

these peers are used to help establish the return placement

objectives. Specific information is obtained concerning the

school setting of the referred pupil. .This includes a descrip-

tion of current academic programs, successful and unsuccessful

teaching strategies, and a description of the class'room design.

With this type of information, in addition to the collected data,

the prospective EEU teacher is better able to construct the

necessary individualized prograM.

4. An objectives conference attended by Special Education director,

school teacher, principal, counselor, EEU coordinator, and EEU

teacher is arranged. the meeting includes ao explanation of the

results of the data collected and establishment of return place-

ment objectives, both academic and social, based upon collected

child and peer data.



5. Progress reports are sent to the appropriate school for each
pupil placed at the EEU through iRF procedures. Data for pro-

gress reports are collected by administering the academic battery
and collecting one-half hour social observation data for one
complete week for each pupil once a quarter.. This prOcedure
allow the comparison of lines of progress and median. scores
showing the quarterly improvement of academic'and social skills.
A.summary of the pupil's. academic progress in relation to his
academic level at the time of EEU placement and his return
placement objective is also added. This method of reporting

academic and social progress has been informative, precise, and
also allows for continual assessment of the return placement

objectives for each pupil.

Develo rent of new rocedures for the return rocess. The return

procedures will include three conferences and the collection of return data
to insure appropriate return placement. The three conferences allow for

complete comparative analysis of all data describing the referred pupil!s
progress during his placement at the EEU. A transition program is also

established for the pupil so that the return placement will be less of a
change. in order to develop the transition program the EEU teacher and the
return placement teacher compare their educational settings and then deve-
lop similar progreamc. The results of the new return procedures will be
documented when follow-up procedures are completely established during the
Fall Quarter, 1973.

Revision of Academic Assessment Batter robes and social behavior
observation procedures. , Each probe of the Academic Assessment Battery was
revised so that all responses have been precisely defined and all probes
can now be used for a complete analysis.of type and incidence of pupil

errors.

The revised social observation procedures for inappropriate behaviors
were developed with consideration of two objectives: 1)the need for pre-

cise, efficient procedures that can be used in a public school classroom;
and 2) pinpointing major disruptive behavior for frequency'tallles. The

teacher pinpoints a few (1-7) major disruptive behaviors and notes the
frequency of occurrence for. each behavior. The frequency can either be

tallied for one hour a day on five consecutive days, or for the entire
school day on five consecutive days, depending upon the teacher's pre-
ference.

During the revision of the observation procedures, it was noted that
most referred pupils have appropriate behaviors but they may have a' low
frequency of these behaviors or they may display the behaviors at inappro-
priate times. Therefore, in order to develop a complete analysis of social
behaviors and social skills, appropriate social behavior movement cyclts
will be observed. These data will also be of value in pinpointing social

return placement objectives for the pupil.

All definitions of appropriate and inappropriate behavior have been
revised and the social behavior observation procedures have been simplified
so that frequency data can be taken by public school classroom teachers.

0.
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New material: develo ed for the Academic and Social Assessment Batter

On the basis of data collected in A972-1973, Team II developed some new

, materials to be .used in the Intake - Return - Follow -up procedures.

The Screening Probe for the AcadeMic Assessment Battery (SPAAB).

The procedures developed in 1972-1973'mandated that all 'skills be

probed for five consecutive day's even if the' pupil was, considered

to be at criterion level or above' -or a specific skill. This

seemed to be an inappropriate use of time in assessing the,,pupil.

In order to develop the. most efficient, precise procedures for

administering the academiC assessment battery, there was,a need

to pinpoint individual skill deficits (for each referral) and

then take data for five days using only probes for those specific

skills. A screening probe for the academic assessment battery

was developed in order to initially pinpoint the pupil's skill

deficiencies.'

2. The preacademic probes for the areas of reading, math, and

writing to be included with the original academic assessment

-battery:

Another area of concern, upon evaluation of the collected data was the

need for, probing pre- academic'skills. Although several referred pupils

were in first or second grade Classrooms, their skill levels were far below ;-1*

the skills identified Om the Academic Assessment Battery. Therefore, ,

'twenty-one additional probes were developed to probe the pre-academic

skills (matching, color discrimination, number concepts). There are now

forty probes in the:academic battery, and only the probes designated-by

pupit's score on the screening probe will be administered for five days of

data.

4
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% Area IV: Establishing !Criteria Performance Levels.

i 9; , ... ..
...

,, . .
,.,Itationale > , ,-

.

...i.i. --.'
. ..

.
,, AA. ...

Ai ° ' Robert Mager 0972) advocated ipecifying criteria performance levels
within the context of each behavioratobjective. However, theSektrite0a

,

most °ken included only a specifiedevel of accuracy of-performance ,
(e.§.; five,cOrrect). However, the,fluen6y wi'tli whictia taste is performeck
h.-often more.indicative!of the leVel at whi0 the behavior has been mai'-' ,
tered,. For example,. vstudent who scores fiVe Correct ic one minute has.

.

- , .signif.icanily more'fluency than one who-takes one hour to score 'five'correct..:
Often; in fact, flUency, not accuracy,-is,the'vEry reason the child is, rn
the remedial program:, 4Phe's hyperact ye," 1-ire's s164.1! Both fluency and k

accur'a'cy together se4ve as indicators
I\
of performance. A measureof'eNadl. ls f<'-

necessary`tio:determine performance on most of the'basic-skills. Teachers
set performance aims, These,aIms, or criteria, may be established for
s
,.

evexal reasons:`
4 . ,

''.

5

a

.

a. -'to insure progress on future tasks (as suggested by Bloom, )971);
....

,
.,

.

-

=,' b.' tolninre maintenance of that skil.r; - ....-,-

.--, , . -
.

c. to insure ge;eralization to other areas; .' 4,

- . .

.
,

d. to,meet peer performance revels. ,-' ..,

**
.

.
.

Proficiency, on the .other hand, insures-mastery of the ta0cas.defined
4

by the parameters and objectifies of the task. For certain skulls, (such as
spelling,- mastery may mean maintenance. For others, 'such as readirn.con-
sonante,sounbs, mastery inay mean success-in the'tool skill (reading),

..

However defihed, proficiency levels must -be set empirically, with large
data'sets,tp assure reliability. Criteria levels may be proficiency .

levelst_pr they clay be relvvant to a particular student tmly.(higher,or
lower thanproficiency levels), but they are usually set individuallY.
S;nce the common datatype which can measure 'both accuiacy:(c6rreci and
error) and fluencytOtal performance) is rate, thagdally me4surement

'system described throughout this paper has been-thebaSis for research into
both criteria end proficiency levels. .'

.

..., .
.

. .

\
Team it is currently investigating commonly Used criteria and ain as

well as methods for efficiently determinirig proficiency levels.

121-A211LEELLItti

Collection of aims. -As an initial-step toward investigating pro- (

ficlency,levels,,Teamil collected criterionlevels.which have been setfor
thirteen separate academic tasks. The aims were set in'many ways: by
estimate, proportionally, from normative data,and functionally. These
aims were compiledalong with ihformationabout the,type and age of stu-
dent, the type 3f material, and how the aims were set. In addition, rules

i

...;

r.
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.
for gr!,-,tilITaims were compiled including rationales,' procedures, exagiles,

-Iri'd cautions. Ebe methods/explored inclUded previous,perTormance; adult to
.-childpidporaonal data; peer Comparison/lunctibnal analysis,onormaAve

' data intersectIOn bf,alknown'desired data and desired 1 ibe4.4?rogress, .

-b-
ant perforshance ceiling.. s-, ,

.

( .
, ,

.

.
. .

4 :: Fluenai-as a component of criterion performance. One'res&rch project 'AI
A.

was conducted which attended tothe issue of liuency as 1 Compdnent ofcper-
formance by comparing acquisitibh and retenticatinder a standard requiring .4;6

only accuracy.tto one also requiring a desi-rerfluency'(desired.rate of k

response) . ...... . .
.. .

.-.. V , .1 *I

....1 .1 .1.. t.

0' ,

p

rs

t Accuracy'Versus fluency Plus ACcuracy
Used as Criteria

in a Mathematics Prdgreni
4

testra 11. Hazel

' ...
'''', ..,'

'Two students of sim'iLr mathematical 3bility'were given fdentical.

math sheets in additioh.and subtraction in an attempt to determine
,. whether accuracy or accuracy ,plus fluency was 'mor fective when used

as,cri"t4ria in an adquisition-retention situation.. 0 e sludent was
' required to reach only accUracy'criterit before moving on to the next
level; the other student was required to reach fluency as Well as

- accdracY criteria,- Post-test results'indicked that the student
working to fluency plus accuracy; retained more informatiOn than the
student working :to accuracy alone.

s" 4
,

4'' .-

Humber ofdays at criteria. Four separate projects attempted to
ascertain.whether retention was facilitated by requiring performance on
different academic tasks.at a desired rate for several days rather than
only one day'before Tying to a subsequent task. Data from these projects
are icOnclusivelat present,'6Ut the initial data seem to indicate that the
number of days a child is required to perform at a desi-red rate does.1 .

influence the maintenance of that skill.:

- investigation of 'die Difference in Maintenance Rates
on Reading tists of Pupilslield to Criteria

for One, Two, and Three -Days

Lynette Taylor4and Marig Eaton,. .

The effect on maintenance of holding a pupil riteria on a
reading list for, one, two, or-three days was investigated,,in thi;
study with two boys, aged eight and eleven years. The material
consisted of teacher-made lotto -games and six five-word, random. orclet

by -St
,

14.
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.

1 'it .; 1 .
reading l' i sts per' :pup i I -drawn from the Dolch mord. fists, peep rifner 4: a..-4-

through 'second reader. On'. 1 ists Wand I IA the .pupils werd held,t6 , .
....thhCriteria of fifty correct responses and zero-errOrs per Minute for

ohe :day, on 1 i sts la' and I ID. for two censecutive diys-i- and on 1 j sts , IC .
t%

?and I IC forilgee consecutive days. '. - 5-
, .

,

. 1. '( sP..

..
- - Ldtio game drill always precededthe timed reading list,. ThA, .-

,, Plipils were tested on three lists daily, offie each- from groups A,B and...
, . C. Then the pupil met criteria.on any one list, that list was 'shifted,

to a maintenance phase. Maintnance testing occurred once weekly. ,

The resulAs from' subjeet one' S.iata indicate that in ,terms of

. .
*.. 0 ,.. ... -
accuracy, maintenance rates ,were-bett when the pupil 'was held to
criteria for two orthree days lieforefentecing theniaintenance phase,

.althougp longer acquisition phases were required for the three day
,..:.±, critetria. Subject two's data indicated that' the maintenance phase

'scores\ were similar whether the pupil was held to one.' two, or three
''. -,t,, days, at crIteria;',elthoUgh three. days required longer acquisition

phases.

I-

1
. .i A PrItject;,.to Investigate Acquisition and Maintenance

***---\' - of SPel 1 in!'n Words 'by Pupils I
14

He,11;1 to Criteria kir One; .Two and Three Days'
4. '1

,i,
. ,

' nary Jo Hedgps
1-.1

. ,, :

itt,. The,
-humber -of days

airi purposeof 'this stydy was to ascertain the. opt ima l - ,

a, chi lci(should perform at criteria, on spelling words in
Order t8 thieve malAenance.: Two subjects, aged nine and toil, were '

.
0 held to .al cri teri a of )00 'percent *curacy 'over one, two, and three

1 days for separateJistscf words:' Afte'r the ubjects had met cri-
teria, a second gpal.-of-the research wai to examine, the anioune of
general.ization in .liitter patterns to lists of similarwords. The

'' . ):: Jesuits tend to indiCate that three days perforAnceat criteria may
be desirablefor maintenance. With regard% tqr,get2,erat I zat ion, it
appears that in some i tan. subjects dill generalize spelling
patterns to /lists of si ar words. 'However, due to the. brivity of .'' the ma Intenance ,phases -and. the va riab.4 1 i ty. of data on, the generali-
zation lists, further researIctvis needed 'for "conclusive evidence.

.11

1.
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An investigation of

, Rates on Spel 1 1 ng
;-

. for ,One, Two,

-1 3-

d

. ,

the DiffereKees :n Maintenance
Probes When'Held to Criteria'
or three ConSecuqie Days

:
ti

,

ir

.*N
Terry It y a n , 'Sandra Smel ser, and Marie ,Eaton ,. ..,

.. 4.:.

!.. .- '

4
.-

'k
0 p

i

The objective of .this study was to determinelthe effect of the i',

number of days at desired, rate an the maintenahce of 'skills. Three :' ...,-,

. lefrning disabled boys,aged nine, were -g. iven three one-minute spelltng :-
problems of six words each day The only difference in procedure .-1

. .

betwderb the probes Was. the-numberef- days requi red- at TI taxi a on the
- words. On one lfst., one'daj at desired rate was,oacceptable. Once A

pupil had met all the _criteria for pa'ssinge probe, he was given a,
cr 'maintenance testOn those words -the following. f;eek and each week

thereafter throughout,,,the project's duration. Thellata indicate that

best resin ts were obtained when, the boys, were. IOWA() criteria for two
i days ,.'in ternis- c:rf mairtienancP4of correct affderror rates and covering

f'
: : ' 'materiel In a reasonable lenithof tithed, 1 ,

- . .

- 44-s
.

E4fects' on Or Reading Rate and Accura\cy.
of Requj , ng One, Two,' or Three

p'ays criteria Perforn)ance. on a Word List

> ... . ,

=Kathleen Terry" Chuck Veilleux,and Marie Eaton aj

hi .thls study two variables were investigatedyirst, the effects
on oral readingrate in context of reading lists o the words cafe -

tai ned in. the story;' .and second, the effect of the number of days at-
desired rate 'requ I red 'on subsequent reading rbtes and maintenance.
The sobject:wis a twelve year old moderately retarded child who was'
reading .at, a preprImir level.- -Thilei sets bf word lists with corre-
sponding stories were .devi sed. A des I red rate of thirty words per

'minute (wpni) with zero errors was required on each word list. before,
the child b.9gan ?e ding the story which contained the words. A
desired rate of sixty'wpm%corect 11 al one error or less Wi-ls 'equi red

w
in the story before- the-next' word Elt:An that' set was introduced. On

the first set, %one daV at criteria s .cons i de eed sufficient-for both

the list and the story. On a second set, two days. were required and
on the third, set, three,,days at criteria .wete necessary before moving
to a new'list or story '

, The data Indicate that two days ;at criteria produced' better
. performance in terms of consistency of responie, number of days

required to meet criteria, and maintenance.

4
4.
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ccelerating versus stable aims. The educational' orogress'of. their ',..

students is of'immediate concern to most teachers.."they areallys searching
--1'

for methods which will, maxim ize the work capacity ;of each child within the
'.

'classroom so that educati6natorogress for each child becomes reality.: ;
.. .

e 1
*t.

Reinforcement procedures' have been suCcessfqIn motivating many ,

children to increase their work output and'quality 1Cotter & Spradlin,
1971; McKenzie, Clark, Wolf, Kothera, & Benson, 1D72). Others, haye exa- ,

mined different schedUles of reinforcement add theii: effect on pupil per-'
formance (Lovitt & EsVeldt, 1970; Kirkwood, 1971; HanSen..1972).',f 4

A'number of these'investigators, however,, have noted that in some_
cases the child's performancp level tends to apptoximate the contract rate
or level, at which he receives reinforced '(Lynch, 1972). 'Therefore; this # -

'studywas initiated'in order to' explore pupil,:pp.fformance under stable: .;
...

versus accelerating eontract 61.mse ..
../

.:

,

LA

The Effects of Stable yersits AcCelerating
Contract Rates'on Math Performance

Valerie Lynch .

-g e

,In this,sludy, the two subjects, aged thirteen and fifteen years,
were reinforced" for rates *equalling ar bettering a previoUsly este!):
lished,desiKed line of progress. in- math. Therefore the, pupil's
contract .'rate increasedslighily each day. This proceduite. was con -

trasted with thp More typical sabig contract rate phase.
*ct

The results of this study ate confusing and contradictory. A.
- great deal'of variability was exhibited by both subjects during each
/ phase orthe experiments. Subject A's highest median rate occu red

during a stable contract rate phase, while this dia noi: hold true for .

Subject B. Ipkiett A exhibited a higher mean number'of errors during
accelerating contract rate phases while Subject B did not The
,shortest amount of time to reach-criterion'occurred during ad-accel-
erating contract rate phase forSUbject B, but during a stable con:
tract rate phase for Subject A. akenitogether, the data do not

. support the' superiority of one type ,o,f catitract system 'over another:
A number 'of problems are evident within the,study which .deserve
discussion.

,

'Thecohtingency'schedule history of both subjects was similar. ,
Both Subjects A"and D'had worked under a stable contract system before
this study was initiated. Meither had previous experience with the
accelerating contract rate system. , Thy fact that both had p4-exposure
to one type of contract system but not the other may have' contaminated
the results.



,r

. \
e 1 ,

s .

0
.

The great variability in data diming stabie -conthtt rate phases. '

:ponts to the possibility that the arbitrary decision,to.choose 20.6

responses per minute as the stable -contract -ateinay hale been in ,

error,. It is probable that this rate was'far bslow the subjects'
capabilities and therefore not challenging;

.Finally, the addition of a third Condition di:. ssihilar to the-
"accelerating and stable contract rate-systems mait'have clarified `the
results. Both the stable and accelerating contract rate.syStems'
Consist of a single line which defines'performanceas "goad'! or "Ugd." ,
tri other.words, under both systeesa specified rate is set and pee-

->

formance-falltng below that rate --1)S nOtreinforced. The only,Offer-
emde between the sysfems is the angle of the line of progress which
'cleterMipes which performance is reinforced tnd whi95-sis not.

,

' .

.%, ,
. .

.

Because of problems inheredt'imthis study no conclusions can be, ,

I 1
--draWn as to the comparative efficacy of the contract' rate systems -,,?-

. under consideration. However, in-a time when eduCati9eal account--
ability is beabqing a reSlity,':ittis important to provide teachers ( A
with tools and knowledge which will aid in promoting maximum per , %

fOrmance of all children WithiP the The research which '" -,.-- .

ekists on reinforcement schedules 'in the 'classroom suggests tit with \
good re earch design, control, and larger samples, this.areaof study .

could p ovide vatuable information to the classroom teacher concerned ..

with th progress of-his pupils. , ..

... I \.
ee

A disci mina an sis procedure for the em iricil determination of l!'"...1/4

.
. proficiency levels.' The collection and evaluation of meastirement .,

data on the4Fg-7676ance of pupils allows us the cipportuniteto indiiiidual-
ize instructional programs and procedures to meet the needs of each. / ... ,

Settidg performance criteria is now a best guest proposition; errors pro
.costly in ten-6s ofndividual student performance time. Proficiency' levels

would provide empirical bases from which'to begin productive endividUalization,
- ,

44 .s . ..

' e

- In order
Ie

to,set empirical performance criteria we need' to collecttiata
on a,large.sample. .During-Autumn Quarter, 1973, Team- II c011pctecidailYJ i,

data 6n large, numbers of pupils. ,The project is now completell, and although.,
the analysis of the data has been both time consuming and difficult, we
have found that a modified discriminate analyils procedure can provide

-,

-,. t proficiencilevels% . .
i, , ...

t

I

A Discriminate Analysis Procedure for the
Determination" of Performanceurroflciency

Kathleen Liberty, Owen White, and Corky-McGuigan

Data were c011ected on the performance of forty -one subjects for
thirty -six days. Subjects sorted cardboard shapes into,boxes for a
,one - minute period daily. During the first phase, the subjects sorted
two shapes;' the number of shapes was increased by one during each of

4 4 4

.1
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. promising method.-- further studies using a larger computer'w,ill .deter-

k . mine the efficiency of the data. Future -studies inwAich proficiency
levels are evaluated,withiwinstructional'programs'w(11 be necessary
to check the accuracy and application of proficiency levels determined .

through this method. , . - . .

..,,, ,I.-
,

'.,

,' le f

1
1

' h

t ' 11'.
4

''

. . . '. .;
.

.

.. .

thesucneding three phases. This skills.sequencewls constructed to .

resemble a skill hierarchi,usedfor common educational pHogramS. The
data Were'used-a test analySis proceduresiluieftil in tie determination,

.

t
orproficiency performance levels. Eleven ,trials were required to
4efip, rules for predtotihg performance and profici-enc? idVels, The
number of- trials, of analysis were large, however`, and could be reduced
through.a more precise deffhitien Of the variable importantAo the
skill. However, the utilization of a modified dtscriminate flalysis

.,procedure for the deteretination of proficiency levels seems to be a

ji :

rr
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Area V: Instrudtional Procedures , t'
.

-
1 '

.

N

... i

Ratlonale
e

. '
When the body of literature on traditional instructional procedures. ys.

. revigwed,.thecomeS clear that many educators use drill, fading, cues,
prompting,. practice, or Othey procedurei on th4 basis of the recommendatiohs
of ekperts only.' The literature h6s, little empirical evidenceyh16 'supports

?henuse of these,procedure?or delineates how-or en they shotOd betased. *
,

- 1Therefore, yeamil has invest- -usinggated 'some of these procedures.usinapplied.
behavioral analysis methodology. . ,

./. l

S..

Progress 1973-1974
.

4... . .
inr 1973-1974 research was done in several areas: drilt practice,

prompting, feedback, whole-pert leaning and cues. The following tectiop
summarizes the research in each area.

.

. ... ,

.

-1
....,..

Drill. Drill hai, long been used,, especialtv by teachers dialing with
learning disabled children, as p metfied.for'.1MprOving chij,dren'sperfor-

.mance,on various learning tasks. Reading 'pecialists such as Gates (1947)
or Gray (1956 often recommended drill procedures Ps a method to improve
reading

i

performance.
t

NA

A

,-..

-..

.* .* '

. Early researchers such as Hebb end Foord (1945):and Thorndike (1932)
working in the:fields'of acquisition,,retention, generalization, modeling,
and active respdnding all dealt wIthicemponent parts or"the drill process,
yet there is little research in clatdroom'settings whith Teportsthe
fbnctional effects of drill on academic performance.

. ., A. .
. .

. ., .

,- A number-of different modes of dri,11.were investigated this year. In
\ one study, routine drill was investigated as.an instructional, procedure to

teach s'Ight words to two severely handflapped pupils.
-

.

,x7

The Effect of Frashcard Drill on Oral-,x
Identification of Social Sight,Vocabutalry.

Kathleen Ober+.

Two severely handicapped boys enrolled the secondary classroom
at the Experimental Education Unit were subjects in this study, which
was designed to investigate the-effect of flashcardArill On the
mastery and maintenance of social sight Oocabulaty words.. These words .

were those assoc!ated"with a "necessary') social sight vocabulary, and
included such words as "danger, "poison," and "keep out."--DUring the
baseline phase, the subjects were given 5a list of the Ewen y-slx
different,words. They were timed for axone- minute period as'they read

r C:
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the words. During the Intervention phase, the teacher presented the
flashcards individually to each subject. the teacher and theSubject. 4

read through the flashcards three times. (One word or phrase was
printed on each card.) Following this short drill, the subject was
given thsheet and asked to read asrdata werecollected for one
minute. This phase was terminated when the subject read words at or
above about fifty correct per.minute with two or lesserrors'for two
consecutive days. The third phase (maintenance) began approximately
one week after the end bf thefiashcard phase. During 'this phase, .

data were collected once a week for one minute as the subject read
from the sheet of words. Both subjects were performing at about five
correct per minute during the baseline phase, with S1 having a median,.
error rate df,thirteen and S of six. Under the 41ashcard drill
conditidns, both subjects made rapid gains. Si reached-criterion ,in
eleven days, while met it in nine. Si's medianoerformance during
the maintenance phasa was-forty-nine correct with,two errors while
S
2
's was fifty-seven correct with three errorSperminute. For both

subjects, routine drill with the flashcards accelerated correct per-
formance, deLlerated error performance, and resulted in adequate
retention of the words.. Future studies will examine conprehension of
these words, and transfer to "real" situations.'

Four studies compared routine versus novel dri1,1 as an instructional
'procedure:

Four Studies Investigating the Effects
of Routine and Novel Drill on the

Acquisition and Performance Levels
of Learning'Disable4 Pupils

.Corrine MCGUigan

114"'-""4 * A ---:
STUDY is The effectsofroutine and novel drill on the acquisi-

tion rates bf twelve pupils learning-the manual communi-
cation alphabet.

Study I was deSi,gned.and implemented to study the effects of-'
routine and novel drill on 'the acquIsiflon rates of twelve pupils
learning the.Manuali. CommunicationAlphabet. Pour groups were
formed with three pupils in each. Two of the groups were drilled
routinely (i.e., with the same materials and in a consistent
manner), and the two. others recrVed novel drill (i.e., varying
instructions and varying techniquef). In addition, one routine
group and one novel,group receiveAjinformational feedback (i.e.,
they were told after each session the number of correct and incor-
rect formations, they had made).

The results of Study I indicated that the effects of routine
drill with feedback were superior to,theeffects-of routine drill

L
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withearfeedbabk and hover- .rill with'and"without feedback for
students liarning,the manual communication alphabet.' The line of

. 4 .

qprogress to; correct, respOnses'for.±two of three pupils. 'In the

routine with feedback group (Group I) proved to be cohsideF4blye :,

greater than'thoseof,pupils in any Of the other three groups.,
. . ,

. , .

The error rates'showe4 no greater.or lessee 'celeration
car patterns.uting.'toutine drill techniques and feedback than any of-

. the other groups. ,- . A,
.

. -

.4 I 7
,

,
Kaintenance dhecks also ,revealed that witile Group I (routine

With feedback) dropped.the farthest from end nate; they Aid not
fall below what others 4tad achieved. \

. .

: ... ,. .

,

, '

When Groups 2 and 3 are compared; it should'be noted that,
again, routine drill WIthoutleedback shows slightly greater'
acceleratton for, correct respOnses and greater deceleration for
error responses as compared to novel drill withoUt feedback.

4

,Sillt/-1(:_The effects of routine and 'novel' drill on the a cquisi-

tion and performance level of a student, learning the.
manual 'communication alphabet.

One pupil was chosen from the routine dill -no feedback group
of ,St dy I. -An A-B,?.A-disign was implemented to ascertain .tf dif-
ferent types produced different performances once the pupil
iled-pr ressed through the acquisition stage of learning toward-
criterion levels. The pupil showed-a slightly lower trend in Phase
2 (novel drill) and again-in.Phase 3 (returb to routine dritl) than

.0 he had in.Phase i (routine drill). It should-be noted that the
'median scores were progressively:greater in-each phase, showing
continued prdgresssby the student.

As for error responses, there'seemed'to be a detrimental
effect when novel dritl was introduced In the second phase.
decelerating error trend occurred when routine drill was reinstated
in Phase 3. This increase in error responses during the novel`
drill phase supports the hypothesis that novel dri11 may increase
error responses when theitaslp is not at a criterion level. This ,

hypothesis also-suppertedSby the findings of-the third and
fourth studies in this project.

STUDYIII: The effects of novel and routine drill on the,acquis-
tion'rates of a pup 4 learning to form maritral'communi-
cation symbols.

. V

The results.of this multi-baseline study indicated that the ,

gupWwho.had attaineda'high.line of progress.under-routine Arill
conditioris when learning the Manual Communication Alphabet pro-

,

r7iji .

0
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.
grestetI welt, under novel aril.] when ler_nitsq

-

the °symbols for dap
communication (a shii Jar but more meaningful task than the Manual ' '
ComMunicAtion Alphabet). However, da a point out that errori'wete
at a higher rate- in the novel di-il ;conditions than in routine .."
trill (supporting studies 'I 1: an V),' The probable (reasons- for. the

.. change in' effectlyeness-oVth drifttypes. in this study 'are V) the

;ship
of meaningfulness of ,the material, and 2) ttp close 'relation-. ." , . ,ship betren thls'task acid tffe one Ought directly preceding it.'"

1

,

1

4

V

STUDY The effects of novel and routine drill' one the acqllisi-
tipn,-and performance level of a student writing numerals,
One through one hundred.

a,

Agin:; a multi--baseline i'j,pe design was Used for'eross come
pariAon of datt. The results show that routine and-novel drill
were effeetivd, in increasing correct rates oh writing numerals 1-
50,. .1..th novel drill showing slightly greater accelerating lines of
prow; s. Both novel and °routine drill were also effective in
reducin the amount of error responses, novel :again having a
strghili'vreater effect. , . ,

i.
, :-f

,
Routine 4rill did result in improvement in performance when

,

the kupil was.as<edr to write numerals 51-100. During Phase 1
..,s(nov0) a prevlously decelerating pa ern changed and errors -in,

creased considerably. Phase 2 showed decelerating patterns of
errors in both novel and routine drill, sessions, routthe having the
greater 'trend 'deceleration.

'

t shdul,d be pointed'out that for this purl),./ daily drill .on
.nqm,bers 1-50 during- his regular' in-,class math session may, have .

, influenced the results.

The effects of new versus errof-word drill Mere compared in 40 'studies.
4,4 . s

°. *p-

A Comparison of Hew versusError Vord Drill
onon Reading-Performance1

r` Marie Eaton and Luella Maisch

Appl red behavior analysis techi
influence of two typet of word drill
silc.primary age learning disabled chi
drill Ton error words. '2

The dat4 'indicate that drill is
impirove praireacang performance and

. t
s

k

;.4

ques were used 'assess the
on the, reading performance of
idren: drill on -new words and

an effective procedure tF,,
that for most children

0

9
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. on errdr-Wotds is superior to-drill on.new words in terms of
';. acceleratir. of correct rate and deceleration of errprs.

, c ,.

Furtherriore, the data illystrate how teaci4rvcan. Use applied
, .

' 'behavior ag'plyils methodOlogy tb, select' the most appropriate
't P teaching procedure for the chi ldten in, "her class.'

/ j
I .. -4

.1, i
.,,

../ <-
The Effects of itew versus Errde Word Orl

. on the Reading of Recipe cars
, t

. .. C,

t
1. ,1

' Melia Vihi te/ __ ..

,. ,. N

,,- to,

Drill on new.verzus error wards Were -compared as- techniques ,to
teach sight word{ necessirj! to read;simplerreelpes. For this thirteen /
year old subject both p=rocedures ,proved.equaily effective inl,reducing

.

errors. 'The' author hypothesized Oat these results. were 'evident
because the pupil's errors wereflargely °in the pref ix' or suffix
PortiOn of fiords and wou-Id.vary,frorn .day to de''. Therefore /Lt Was not -
the drill on specific 'wordiwhich proved-efficient,but the /drill

11 procedure'. Further data are being collected with this subject to
determine lfcictill on and attention to prefIxesana suffixes will

4 to

-i.kncrease accuracy. ., ..

,

Another area of drill' explored this year was the,effectiveness of
massedversus distributed drill. For a wide variety of Jasks the question

- 'has been bsket;I: Arettong(term dri 11 -sessions' or numerous shorter drill 1
sessions more beneficial to I arning"performance? To explore this question
experiment, rs Kelm, conducted tudies-dealing direcily with messed and

str d tratning (Austibet, 1962)..,4' \

\ .4 Massed training isdefined as a, situation in which trials are given in
rapid succession with a minimum time, interval between each Wei,. Oh the.

'other hand, distributed training' Is a situation in which some longer time \
intdrrayt, al loweitbetweem-eath trial.

1 -\ 0

An investigation of Pupil Performance to Determine
`the EffectiveneSs of. ,Messed versus Distributed Drill

in the Acquisition of Beginning Facts

'II Chuck. Veilleux

t

This projecs was' concerned with the acquisition of 'basic math
*facts arid-whether massed or distributed drill .would produce the best
acquisition of thee skills for an eleven year old retarded boy:7

G
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. -A muitiPle baseline design was used to investigate these drill
methods. Procedures weridentical for both conditions except that
the math facts to be learned for the massed condition were presented
in One f14'e minute drill session, whereas the facts for the distri--I. sbutsd dri 11 were pres)ented in five one minute drill ,sessions spaced
throughout the day. .

'Analysiso:F the data provided ir- 'e results. The pupir
- was exposed tq rhcire material with ma, ., ,..',. :; however, performance -

was more consistent, across phase's 'fo. ,cs earned-through distrr-
.buted dri 11.. -It is' impossible to general'. froM 'these results. The
litetzatul-e,..n maiSetVversus cystributed drillsupparted the distri--

..buted approach bei*useJeartiing`lenerally occurred at a faster rate.
., in this study, less` material was. learned, 6ut.performance was more

" consistent actors the,phases With, a distrIbUted approach.-. . --ir .,-. ,.. ,.,...- _ .,
. v

..v

. ASP area of concvn relatec;to the massed-distributed drill
issue is tile-whofe- Art 1.earang ssue..,,:

-,, ,
. ,. i' Thek-Objective-of-nearl 49 persons, committed to the profession of.' tgaching-IS to proVlde the best-curriculum,and rnstrUctiqnal procedures

'44.Jum:'4 possibte for their puOil.s. To meet this objectiVe, research is often
designed ,and implefneled to inveit Nate which _instructional. or curricular

:.` .5'yaA161e-ts most effective in aiding the learner. For many pupils, this
me s,- me s, presentimg the vaaterial with contingene positive reinforcers or

preseriting the materia,1 in various revised forms, in diffeient time inter -
0 -Vats, or im vatifing amounts: !, sl 4

-., \ .,
latter teaching intervention, presentingmaterial -in varying

)ainoun technique f often referred'to as "part learning'which is in
" direct contrast to '"whole learning." Thole learning means that the mate-

-is repeated as 'aWhcite-,frorti begInnidg to end at each trial 'until
the',pricerion is reached (twenty\spelli.ng words are pfesented at once).
Part learning, however,- refer's= td the technique of diViding the material to

or,atilvity to be performed Into 'parts (four- Units wi4li five
words in each uoit) which'May 'Se practiced separately and then combined in if
a number kif way 1 to_ refo'nkthe 'whole (McGeoch; 1931). :

Tkie question of whether pupils function better w4en instructed by the
whole method cittby,Soine formof. the Part method hag stimulates large,
amoudt of research. The studies are, however, usully lacking in empirical

-ccata.and often raise more que-itions than.they answer-. The following pilot
stt.die4.w.ete -aesigned to\ emtii ri cal ly ascertain i if certain- -chi tcleen. might
perform better when the material they are required to lOrn is-, presented in
parts, 'rather than in- the'-tradi tiCiat Wh(14:., .

Pi{
4.

-)/

-.,
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Whole-Part Learning

Corrine Mc6ulgan

. --Two pupils, a boy,aged fifteen and a girl aged ten, served as the
subjects for a study to assess whole versus pare !earning. Both.had

been referred to the Experimental EducationAnit because of'academic
deficits And inappropriate social behavior.

Spelling was the subject area chosen/to investigate, the whole-
part issue. During one condition the-pupils were presented with a
list'of words to be learned. Rally/quizzes were given on the words

'and the pupils were allowed to -move to a new list when.100 percent
accuracy was achieved. During/the second condition'a similar list of
words was presented to the stadent, but instead of the whole list,
onli.portions of the list ere presented at a time.-'When each portion
was learned to 100 percen 3accuracy the& next portion was introduced
until the entire list was learned.

The data supported the hypothesfsthat during part learning
periods both students were Ate to perform better than when the
material to be learned was presented as a whole.

Putting aside empirical data For,a moment, the author_wishes,to
point out a few observations which were not recorded or Charted. For-

both ppplist who often refused to work,,,art learning was a grest.help
in curbing- the obiliouSly unpleasant attitude toward spelling. They
often commented that only two or five words per day was really not so
bad.. It seems possible that such a change in attitude might-also
.account, in part, for'the higher scores during the part learning
condition as well as for the relatively low scores daring the whole

. learning condition. Certainly, this attitude 7-.whethe it is feelings
of success which spur success or not --: is an important variable for
consideration by all teachers.

(

What seems implicit in this study is the fact that students have
,optimal levels of performance. _For some students, not as severely handicapped,
five words, ten words, or twenty per session are olerable amounts
and will result in desired performance. It.iS necessar fdr'each teacher'
to discover the performance levels of each pupil. Does the.pupil function
better Awl the.total.list.is presented or when it is /Presented in parts?.
What is the opti9T length-Of each part and of the whole? ' '

' Currently, research is being 'conducted in this area which not only -*

. deals with'optimum levels of performance and the question Of whole versus
part learning, but also with the most efficient types of part learning

: (Progressive Part method, Repetitive Part, method, and Pure Part. method),
and the immediate and long-term effect of each.on retention.

4) ;.
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Another type'of whole-part learning might be to have a'child"learn
each separate skill involved in a task before learning the whole task.
Often -whew a child demonstrates an inability to perform a whole task, the
,teache will select components' of the task :to be learned, before the whole

. task is reintroduced.' The followtng study explored the effects of re- .

quiring performance at criteria on a component part of a reading -task on
the child's subsequent performance of the whole task.

An Investigation of the Influence of Reading
Word Listeto Criteria on the Humber of Days

Necessary.to Meet Criteria in the Text

: . Christierson and_Marie Eaton .

;

Many teachers request pupils, to meet criteria on a word list
'before reading these words,in context. There is little data, however,
which empirically supports the use of this procedure. This study
investigated whetherreading a word list to criteria /ould increase'
oral reading accuracy and fluency or,affect the number of days re-
quired to meet criteria in the text. During each day of the initial _'°
phase the.pupil, a twelve year old learning disabled boy, was requested
td nractice'the words selected from a story-in his- reader until he was

'able to read them at a criterion level of thirty wpm one er less
-.1 errors. Only then'clId he read the words in context. In the B phase
' the word list and Ihe corresponding story were both presented each day
until criteria were met On both. The second procedur was superior
both in terms of fewer number of days required zpo meet criteria and in
terms of correct and error rate on the stories.

/

Summary of drill research. In the past two years several studies were
conducted'investigating the-iffects'of drill on academic behaviors for
mildly and moderately retarded children and children labeled- as learning
disabled and-emotionally disturbed. Some general conclusions may be drawn
-from these drill projects taken together.

I. Performance under drill conditions was superior to
no drill.

2. Requiring a child to complete each day the drill exer
cises on a word list to desired rate did not%always
result ih superior performance in reading when com
pared with drill with no desired rate criteria.

3. Drill on error words was generally better than drill
on new or all words to improving oral' reading perfor-
mance.



e

1.

4. . Drill on new words was generally more effective in
improving,correct and error rate on'reading words'ip

- context' than drill on all words.

'Lk;

5. .Dr4,11 on randoMly selected words dld not produce the
same gains in oral readingperformance assthe.other .

types of drill.

4

Routine drill produced better-gains o' several learPing
'tasks during-aequisftion phases, than did novel dril6

.
'7. Once accuracy was achieved, novel4and routine drill pro-

duced equal gains in rate on spelling, sorting, and
Manual communication:tasks.

. Self - directed drill produced pins in accuracy, but not
fluency on mathematical Wit sheets.

Teacher-directed drill produced better gains than self-
directed drill in terms' of fluency.

10. When feedback of results wasOven with drill procedures,
performance generally improved more tha7i if drill was

'given without feedback.

11. Both massed and distributed:drill procedures resulted in
improved performance, but thelsidata did not strongly.support,

. either.

12. Part learning was superior to whole learninifor ctli,11reP,
with previous histories of instructional failrure.-y,11

Practice as a means of insurin retention. Theil e4ture(olOhe

t
naturTOTTeaTT-nng has concerne tse not only withA IlnittoW,of 't , -

what learning is, 190 also ,on the best methods Of'00i 1 thSeleariiing
actually occurs. Once a skill has beerClearne44Ahe neZtwcOn'c,ern

s- educators is the retention of that skill.

\- *N.

Both drill and practice have been advocated to facilitatoskill
acquisition andokill maintenance. Howevo" most'aUthorplail
cedurally distingyish practice from drill,,although 1 fuhcflonal , vA),definition derive from the research candielvde. diObbte04
repetition of th6 specific response to be Jearned. Smigh (1973) 4r
example, directed the subjects in dally'drill over Identicalklnaterial
until the response was acquired to,criteiion:. If the rejonseito 1
2+1, 3+1, 1+1, etc., was to be learned, Vat response was drilled. p;

During practice, however, the learned response is utilized -'Fri solvilfp
problems requiring that response as well as others of a similar ofri
dissimilar nature. If the response to '+1 problems has been acquired,
the subject might practice that response by solving mixed add fact
problems, 3+1, 6+2, 5+0, etc., or by solving' problems requiring
different proceSs:s, 1+1, 7-3, 8x6; etc,, This distinction of practice,
from--dri-1-1-1-5-supported-br-Travers- (1967) .

;,.

1

4,%1
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Such distinctions, as well as the results of investigations into
retention, are important to-the classro9m teacher who must daily deal with
the problems of forgetting. & common Skill area in which retention is
cruci-bt is spelling, since the spelling of each word must be individually.
maintained. The spelling response ig not primarily a 'building block, to be
utilized in other responses (as 1+1 is utiliied in 129+129). The study
examined the effects of practice on the retention of spelling words learned
to criterion..

The Non-Effect of Practice on the Retention
of Spelling Words Learned to Criterion

Kathleen Liberty.

The-,four Subjects for this°study were enrolled in a secondary
Level classroom at the Experimental, Education Unit. 'Aybjects 1.and 2,,
were fourteayears of age, andloorking on,spelling material at about .

the third grade level. Subjects .3 and 4 were thirteen -years Of-age,
and beginning spellers. Subject 1 was the only girl.

-

,

Each subject was given a list of,words to learn. ,,Once the words
were learned to a previously set criterion level the maintenance phase
began. During)maintenancea daily practice was pr
and 3 which. involved a series'of worksheets-inclu
"experimental words" and similar words as well:
were given to all subjects weekly for the remain

-to subjects 1
hg some' of the

aintcnIncejests
of the study. All

subjects maintained'at or near their prtterron rates. The data
indicate that practice has little: if any, effect on'relention of
spell4ng when those words are learned to, 6,criterlon level.

ir stonis_i13.and Feedtack. Most of the programmed materials whldh have
flooded the market si.nce early 1960!s have been based on the premiSe
that children learn faster and bore effectjvely if they are given ;meth-ate
feedback,in thte+r ponces (Bilodebu and.311odeau, 1961; Ammons, 1956).
71nvddi.tiop4 some 'o these researchers and publishers,have developed these
matarials so that childre can progress through .them without making any o-

drrors. Unlike the old xim "you.learn from ypur mistakes,' these persons
hold tliat errorless. Warn oduCes a more stable response more effi-
diently, and they rely'heavily ohptlimpts and cues to allow the child to
progress'without error.

.
, li..

,.. Previe;Irt as an' instructional tactic may,also be a kind of `prompting
1

Y
il

device. Travers (1967) stated that a "warm-up" period may help studeAs
.., - /function at maximum efficiency when the task is repeate4. This "warm -up"

t

periiod-or previewing.may serve as a prbmpt for' the desited response.i"
:,...

v

:t .
,

Data were gathered in several studies CO determine some effec'ti'of
- -- L-feedback on the Performance of childreh.

''.

ih

a.'

t
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,Adverse Effects pfSelf-Correction-in a
\ Subject's Mathematics Performance,.

,.. . 1 . -
Kathleen Liberty '

This study investigated pupil correction of matttematics material
to determine if, this proCedure facilitated progpess in comparison with
the usual routine of teacher correction of material.

The subjept,was a thirteen year old boy enrolled in a secondary'
classroom. Thelaterials used included Books 16 and 17 of ttie mathe-
matiC,4 program fibm SullivanlAssociates,at the Behavioral Research
,Laboratories (1970). The, problems,wer*generally three and four term
double,digit addition problem* with carrying.

-,
( . ,

Dur,ing/Pha'ses, 1 and 3 the teacher corrected the pupil's work ai
the +pea a five ne work period. During Phases 2 and 4,.the
pupil corrected

;n

work. i .

' For thisisubjedthe data indicated that lines of progress were
superior in the "teacher correction". phases...Self correction did not'
provide- the benefits f9r this child asserted by learning theorists.

.

The Effect*, of Informational Versus Correctional
. Feedback on.a Subjects' Phonics Performance

.Patleuthy

In this study the effects of two kihds of feedback were compared. °
Informational feedback involved praising_ the 'child for correct re-
sponses and telling the child when, an error was made. Correctional
feedback involved giving the child the correct answer whenever he made
an error as well as praising each correct response. Both medians and
performance trends indicate that correctional feedback was superior to

Informational feedback.

.1

0
- Some benefits of inform onat feedbaCk were discussed in another
pap4er by a Team 11 Member.

'1'
,4
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Easier Trawitions to New Material:
A Possible .Effect of Non-Correctional 'Feedback

Kdthieen Liberty

f 7

. This study, used 'Thrty-one subjects aged seltn through eighteen
years. The"subjects were asked to \parOcipite i a sorting Mask whi,ph.

involved,;ttie sortling;_of promessively 'inpre shapes. During the first.
sorting. tasklzthe 166jectelwkre not d Win feedbaqc about their perfor-

,

manOt On all' subsequent tasi$s, informationa`hfeedback (knowledpe of
resists) was given 'each tubjeet.

' -I° '

:1

..

° - . , f .4.' ti; i "A .'
7 , \

The group data pro4Ide some I nmation about the effects of this
" particular :type -of 11004tional f ed6ack:'

1) Tellin he subject the performance results may else
the tran {tion to more difficult material.

( j ;.,

The effects of such 1 nformaitenal. feedback wi11 pro.
. ,ly' be imieedletee but not sustained.

v-4

3) The effect will be demon(tratedin rate of performance,
,,,, - * r. athee-than fin hange in performance over time. 4%

.4 -

, 4) .:)The effect 'a group may beb;r; in a mucholoeNvari-
able erfor lkcp range.; :4 w , < \

.. .

t

a

Previewin l.ast year, studies on the

tlalrig
performance. Further investigati

techn q roved effective in, red
_.:retf

this years,

<,

use ofi prey' ewi ng ,as an: instruc-

g the,-amount of erIrs in,oral
into previewing was conducted

The Effakts of Two Previewing Techniques
on Oral Reading. Rates.I, t
Ingrid von Chqstieroon :

1

I i

t '

In.-tlqs study the effettivene, ssi,f two previewing tactic were
evaluated: 1) oral previewing with feedback, and 2) p,rev'ewl:ng by
listening to a tape selection.. subjects-were two boys, aced
twetve and thirteen Vears, wircilleci in- a secondary clais.- Using an
ABAC design, the author demonstrated that oral, pteviewing witfOfeed-
back was tile pore effective previewing tactic in terms of both increase
t \ I T correc: 'Re and ,etecrease 1 error rate."

=

1

s
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a
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.

Cues/Demonstration. An investigation into those instructional pro-
: cedures which facilitate.skill acalsityahl istlefinitely necessary. in

the past, research has tended to focus ea-instructional. materials rather
than instructional procedures. However, Without syitematic instructional
procedures, even the most highly developed materials willprovt useless.
In addition we must concern ourselves with generalization, with some guaran-
tee that the particular behavior learned will be wised in response to other
appropr4ate stimuli. if a particular instructional procedure will not.0111Y

' facilitate,acquisition-, but roster generalization,' such aprotedure must
I., certa)nly be promoted, Cues and demonstrationfaye.been suggested as

this issue. . .
_ . .. IV

-,

.
k , :

. t ..
A
A

The Use of DemoalWation to Facilitate.
Skill Acquisition and'Generalization in Arkt

.

Kathleen Liberty ( A

. .-
.

#
1

4 ..t. ,

This study investigated whetheY working a prolIem (demo Ittratlon)

for a sultkect and then leaving the completed problekon the.s ject'S
,desk (permanent model) facilitated 'kW acquisition. Skiff generali-
zation to slightly changed stimuli was Allo explored. This demonstra-'

tion proCedure was us to teach two classes of math problems to a
thirteen year old boy Wfio,wes performing at about first grade'level in
'arithmetic. 's , .

t

13...s.

f . ,
. t The use of demonstration and a permanent model were veryeffec-

C give in .changing the perifjormance of this subject. to addttiOn,,further
demonstration and-modeliig wereoot necessary when the subject was

presented with different problems of ihe same type. '}'

. )
. ,.

\ .

P.

Fading Cues, Maintains Performance o

..,,. of Oral CoUnting,byptves t4,

Kathleen Liberty
i ...

,

9

g...,..

t.
.

A seventeen year old severely handicapped boy enrollea,ae,the
'Experimental Education Unit served as th subject 4n this-study. The
pupil had just 'completed an instilkictlonal pquente in'Countilhg ones

to one hun4red. Theribject's education41 *rograM establiAhed that
the next skill to -be 'earned was counting by fives as'a prerequisite . j
skis 11=for.a timettelling program. .A narrow sfrlp of ,paper with, the

numerals 5, 10, 15,. ...55, printed(about one inch` apart, was placed on Is

the subject's' desk. The and the.teacher,counted orally
together for three complete, erect 1peqUenes through the numera
eactl day. Following this drill perly, the subject was asked to count

, . .

7

I

..`7

.
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alone for thirty seconds while the teacher recorded the/number of
numerals correctly or incorrectly counted. .When the subject reached a
criterion of thirty-three correct in the thirty second period, with no
errors, the next phase was initiated. During the second phase, the
practice period was'identical to that of the first. However, the
numeral 5 was covered during 'the giming. Mien criterion was reached;
;.the third phase began, with the numerals 5 and, 10 Covered duringthe
timing. During each subsequent phase,. one mbr numeral was covered
dur:ng,the'evaluation period while'the drill period remained the same.

' During each phase; the 'subject's response remained at about thirty-
th?ee correct per thirty second period, while errors ranged from two
to zer3. However, when the numerals 5-40 were covered, 'the subject '
was placed in a group home. Phases after this periodshow variables .

error-kprformance. Due to the termination of-the School year, only,
onepeiTormance day of no cues is recorded. 'Omthe final day, without

)" cues, the subject performed thirty-three correct with one error:
Although/the cues were-faded relatively slowly, the subject was able

1 to maintaimperformance throughout the study. ,Future foilow-up data
will show'he'mpaintenance of this skill. This is,extremely important
for subjects who have a history of variableyerformance (as does this
s(ibject) or who need to have relatively small steps in order td pro-
gress,at acceptable levels.

4I

r.

,The Effect of Cues
on Identifying Cursive Letters

Kathleen Liberty
, *

The subject was a thirteen year old boy who preViousp demOn-
`itrated proficiency din saying the alphabet from memory and from
printed cues., 'At the time, of this study,' the subject was beginning
work ontursive handwriting. Although the sheet given the subject was
in alphabetical order, 'the pupil could not correctly name the single
lower case.cursive letters. .A: one minute performance sample showed
that during the seven day baseline.period,.the median correct per-
fotmance was twenty-six per minute, with errorslat about twelve per
minute. However, both correct and error ipefformance were,increasing:
At this points lower Ose manuscript letters'were placed 'above the
correspondihIcursive letter. on fhe*sulileces. "probe" sheet. During

,( the five dayA)of this condition, thi subject's median correct per-
formance rose to seventy-four periMinute;_while errors fell to zero.

fT4 printed cues were removed during the final phase. The subject's
,correCt performance was about eqyal.to the obtained cued median.
Mowever,'withoUt the inteiventioh, the subject's performance Wdb1.1

bee about that level anyway. Errors, however, rose to a median
-'of ten per minute. Because the finai ,Phase was terminated early, it
is 4mpossrble to'tell if errors were increasing or depreasing. It is

,,tentativeli suggested that the subject did not read the cursive
l etters during the period when printed cues were available, so that

,

4
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the cues did not affect the pe'rform'ance of this skill. STnce the

subject knew the alphabet, the results are curiouserheps the cues,
should have beets written over rather than above the cuisive letters.
Perhaps future studies can lookat the placement'of0dues for effective
behavior change.

The Use of Cues to Teach Flame
and Address to a Secondary Aged PupIC

Ingrid von Christlerson

The use of a teacher-made dim sheet pct teach name and address to
. a pupil was lnVesti-gated using an ABAC design. During the A ;Vise the

pupil was merely asited,t6 write his name and,address. Durinvthe B
phase, the pupil was presented with a'sbeet ofcpaper on which the
pupil's name and addres were printed before he'was asked to.wilte his
name. During.the C phase, maiuenance-a the skill was tested by
having -the .pupil write his name and'addresk for the receptionist.

' ,-

The teacher-made cue sheet was,an 'effective intervention. The.

effects were noted'on correct and error rate, butalost'4ramati011y.on
percent` correct data. ,rerrect.ratewas only slightly' itfluenc&while

' error rate and percent correct were significantly influenced. Athe
onset of the project the pupil was able only to write his first name;
by the end of the project he had rdta)ned the information taught-KM*.

. with the aid of a cue with 100 percent accuracy.

4,

The effect of cues on mathematis performance has also been assessed.
Drill with a model preseneis'a teacNTng tactic that'has received increasing
consideration by applied behavior analysts (Haring', 1'974; Eaton & Swenkyl, 1.-

1973; Smith, 1573) An example of the use of a model is placing problems "
a

with the correct answers at the top of an arithmetic computatioh page: In

these,papers such pages are called cued math pages. 'Pages without answers

present are referred to as non-cued pages. A rationale:for the use of cued

pages i(model) is that children can perform orithheiic psoblees,easily,with
answer's/present, and learning can occur with fewerrOrs:

,14

Cues are incorporated as teaching techniques in.bther subjects. For

example, when children learn to write, sample models of letters at=e.dr,Oplayed
on worksheets to show the child what the finished product should book like.,
Some educators claim that cues can be a more successful instrucbitAaj
technique than teaching a child to rely on counting on fingers,.or drawing
lines to help compute answers. Counting-fingers or lines can be a rela-
tively slow process and will hinder the fluency of computaton. as the child'

progresses,to more InvolVedumathematics. During.thp last two'yedrs, thir-

,
teen separate studies were conducted which'exOlored different uses'oticUes)

for teaching math facts.' one study investidhted performance levels in,

C

4

(:) .

ti,:
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mathematics probe sheets after cues were withdrawn. Five explored cues as
a teaching mode by comparing performance of cued fact sheets with non-cued
fact sheets and seven compared tiles and flashcards as teaching strategies..

Arithmetic Computation Drill
With and Without a Model Present'

Dale Gentry and Georgia Adams

Models, or cues, have' often' been used as arr instructional pro-
cedure. An important issue, if one uses this tactic, is what happens
to a child's performance:when cues are removed and the chtld.must
perform the same_problems without the use of a supporting device.
Only if a child maintains or readily regains his, previous performance
level in thesabsence of cues-canwe assume that be hasi9learned''1the
problems and is not simply engaged in rote copying. The present study
considers pupil's, performance characterktics over severai,days on
'died math sheets, then over several dayson the same problems, but
without the cues'.

In general, the,data indicate that the use of'dued arithmetic
pages can be effective in teaching arithmetic computation. Children
performed with few errors duringteued phases, while ihcreasing their
correct rates. In addition, when the transition was made to compar-
able non-cued sheets, error rates remained low; pupils' accuracy
remained high when cues were omitted. Additionally, correct rates
decreased only moderately when moved from cued to non-cued pageg. ,In
most cases, the rates accelerated to the same level reached in vhe
previous cued phases.

Cued.sheets resulted in acguliition of math facts with few
errors. Removal of cued sheets restilted.in noloss of accuracy and
only a minimal losi in correct rates,whidh'was readily regained.

ti Cues as a Method
for Teaching Mathematics

Marie Eaton, Marsha Bayly-Schoene, Mary-Jo Hedges,
Valerie lynch; anepteithanie Taga

Va.

'0

: 4*

-
, .. .

Five studies were conducted. which invesigaped cues as a .tfictic to
, teach simple math facts. The subjects%range# in age\froin eight

i

to
/ fifteen years. ThellprimAry referral reasons also Varied and they, .

bore such disparate labels as autistic, severely mentally retarded,
tern ptionally di.sturbed, schliophi=enic, and learning disabled. All the
studies followed,a similar design.: Mat', facts were divided into

4
,

,.,

, 0

o
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ieparate.,groups: After baseline data were taken onLH groups, cues
in the form of sample problems with the answers supplied, were placed
at the .top of the child's worksheet for one group only, while data
continued to 'be collected Oh all three.

The following statements'summarize the results of these studie.

1y When,the problems'on the worksheet were presented to ,

the pupil who were-in an acquisition-phase (correct
rate low, error rate, high), cues were amt effective pro-.

cedure.

2) When the problems were presented toptipils who were in
a fluency stage (correct rate low, error rate low), dues
did not seem to make an appreciable difference in rate
of improvemen.t.

0.t4

.3) Children who were more severely handicapped often had
trouble learning to use the cues.

4) Some pupils were able to generalize from cued to.non-
cued sheets,, while others showed improvement only on

(the cued sheets until cues were introduced to non-cued
. sheets.

Cties versus Flashcard Drill
to Teach Simple Math Facts

Marie Eaton, Ingrid von Christierson, Cyllne Anderson,
'Jacque Doane,. Connie Devaney, and kathi'Terry,

Data were collected in seven different projects In order to''
compare the relative effectiveness of cues and flashcard drill on
acquisition and maintenance pf math'facts. The eig t subjects
varied 'in age from eight to sixteen years. All wer peiforming far
below grade level in mathematics. Identica) multiplebaselihe
designs were used for al) the studies. The math facts were divided
into tho sets-for each process: easy facts (one digit answer) and
harder facts (twedigit answer). Each problem in each Set was'then
randomly assigned to a worksheet (four in,each_sit). No problem
appeared on more, than one worksheet and five variations of each
worksheet were constructed. .Ba'seline data were then taken on"al
eight worksheets in whatever`. process (addition, subtraction, multi-
plication or:division) the teacher selected. After the baseline'
phase, cues were introduced on one worksheet in the easy set and

' flashcards were introduced on one worksheet in the harder set .

Data continued to be collected on all worksheets. When the pupil
attained desired rate on the cuedor flashcard worksheet, the



4. interventions were alterhated s6 that flasncards.now were intro-
Auced on the second easy worksheet and cues on the second harde

1 fact worksheet. The interventions continued to alternate until
performance all sheets was at desired rate.

-The resuitsof these studies can be summarized in the fol-
lowing statements'.

,1) In all studies, learning.was ekpleni with both cues,
N%`, and flashcards, but cues were superior in terms of:

a.. -lines of progress, and
b. the number of days required to meet the desired

-rate.-

The introduction of cues resulted in an immediate im-
provement of correct anderror rates with ertor rates
reachi4g zero within the first few days.»

en%

3). Generalization findings.were'mixed. Most studies,
repOrtedno generalization with either intervention.
One study, however, did report some generalization of
improvement to other workSheets when cues were intro7
duced.

'4) Maintenance after 4e intervention was discontinued
was better for the cued pages.

ti

:These results seem to indicate tha0 t when cues and flashcard
.drill are compared as teaching tactics, cues resulted In superior
performance. Since cues'are far less expensive thin.fTashcard
drill in terms.of teacher time, these results have special signi,-

'ficance Apr teacheri of children who present learning problems.

4
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TEN1

RESEARCH AND APPLICATION OF A PROTOTYPIC:MODEL
FOR INSTRUCTIONAL MATERIAL DEVELOPMENT

Frequently, exceptional children have difficulty acquiring new skills.
Thus, the learning process often proves'to be frustrating for many of these

children, as well as for their teachers. Regardless of the difficulty,.
however, it is important that children master a variety of speFific skills
so that as adults they' might lead independent lives. It is apparent-to
educators that there is a relationship between the number of basic life
skills which an individual possesses and his ability to function in-society.
if, for example, one is to successfully hold.a job, there are many differ-
ent 'skills he must possess. These include the ability to arrive at the Job
site on time, perform the job required, prepare.or purchase lunch, co-
operate with peers, and return home. There are many skills necessary to
complete this chain. Often,' success in a job situation depends on the
ability to drive a tar or read bus schedules, tell time,_handle-money
(deposit pay checks, budget expenditures and purchase-items), and recognize
survival words such as men, women and danger.

Typically, teachers of normal or gifted youngsters do not have to .

teach their students how to put on their coats'or tie their_shoes. These
children came to school. already possessing suci, basic abilities,. Similar-
ly, normal children.often learn to tell time.and make chanlkwithout direct
instruction. Those youngsters who do not learn by observing the actions of
others, however, need to be systematically taught many of these skills. (

Since there are numerous life skills which a student must master, it is
vital that instruction time be effective. The need for an efficient system
of presenting that instruction is apparent. Research has been conducted
which investigated a number of antecedent and subsequent events (Smith,,
1973). The effects of instructions (Lovitt & Curtiss, 1968; Lovitt &
Smith, 1972)', feedback (Hillman, 1970; Kirby & Shields, 1972), and rein-
forcement contingencies (Chadwick & Day, 1971; Smith, Lovitt & Kidder,
1972) have been the topic of much research and have influenced various
types of behaviors. If, however, the actual material presented to the
learner is inconsistent or poorly sequenced, learning will be impeded.
Unfortunately, at the present time effective curriculUm materials for most
of the basic educational and life skills needed by special education
students are not commercially available. Classroom teachers are therefore
left with the responsibility of selecting,,sequencing and planning lessons
to teach self-help and life skills.

The primary focus of Team Ill's research is the creation, refinement
and verification of a model for curriculum development. This prototypic
model for the development of instructional programs and materials provides
the educator with structure to guide him through the 'requisite steps fol-
lowed iti4prOgram development. The materials resulting from this process
are highly structured and pertain to ,specific skills. The prototypic model
is intended to serve as a guide for the development of instructional
sequences which are neaely error free and which teach new skills in a
minimum amount-of time.

s-
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The Prototypic Model .

This prototypic model for instructional materials development was
initially conceived under the auspices of the Program Project Grant.'
During the first two granting years, it was partially tested and,efined.
Continued research efforts will be conducted during the final year cf the

)?.

.grant.to test the efficacy'of the -final steps of this model.
t

Considerable refinement ofthe model has'Occqrred overthe past two
years. Details are now available.in both a graphic (lattice) and descriptive.
format..

,
t.,

,.., z

..

To clarify the,process used in this model,. one instructional' program
.. .

developed during the first twb'yearlof the project was selected-as,A0
r),

....
example. The program Selected was,Let's Tell Time; when eXamplec.s are used.
in the description.qf the model, this program is used. (See Figure 1)

. . .'..
Prerequisite knowledge .' , ,

,
- . 0 .

. . i

.

.

4
. qew skills are developed by building on those a&eady'.mastered; .

knowledge is exparlded and reffned. To successfully master a new skill, the
prerequisite skill should be mastered. The educational programmer must
come, to his task with some entry skills.- First;he must.be thordiighly'
familq,ar with the skill teimprogrammed. 'lf he wishes to create an -

instructional Okoaram to teach youngsfers'how to tell time, the in)truC-
tional programMer must be proficient-in the skill of time,telling.

. Besides ,knowing how to.perform the skill, 0e,programher should be.
competent in basic programming techniques, such as' cueing, fading,/ana
chaining (see $kinner, 1968)'. He must be able to create instructional ,

frames which wiji break the task into steps small enoughto be mastered,
and Still retain the.interest'of the learner.

. /-:

In addition to these two general skills, the instructional pi-ogrammer

must be aware of general human learning characteristics. For example, he

musebe able to build into his sequences enough repetition to allow for
.overlearning.- He- should know him to include demonstration sessions to
provide-modeling, and review sessions to insure ttat mastered skillsare
maintained'at a proficient level of performance.

needed refinement of this compbnent of the prototypic model.

mary decisions

If the educational programmer feels certain that he poisesses the
necessary entry behaviors to-approach the task of creating educational,
sequences, he is ready to begin the process of develOping a skill-
specific instructional sequence. There are important decisions which/

must be made initial.y. First, the specificidkjil to be programmed:must

be clearly and precisely identified. In oureXample, time telling is

,
that opecifiC skill and the termlnat objective of the proposed sequence.

4
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b`.
In thr,s.spOence only tihe ei.,ling is taught;.the.sequence does not include

LIinstru0J6 on number reco4niton, tihe use of a punch clock, or how to set
aid alarm clock. In thiexample, only the skill of tellidg time or reading
a clOck-is programmed.

-
i

?),* .
'".-s, ..

, ....

The" cOnOecisOon whr Ast bade this pointregerds that
fntended,a le:e of target population for whom the program is to'be written:
The in trutt .e p0.6grammer'will'have to recognize specific deficits which
pccu mOis"ta elji4gthation.. lf, fdr example, the sequence will be used
"priTarley.by vi arty handicapped students, ``print size on.:Smorkiheetz will
have toblkAltered or.work'sheees Will have to be omitted from the, program.
brailje Watches might be,uied asiLesson aids. e ...

I
,:si f q

''
Lattice developed a

: -0- .AO

, 4. '
1,,

.Once the targetki ll aridpoptiiatton have been precisely defined, a
., itask,analysis process is initiated. Team.III has modified the lattice' system developed 'by Woolman (1,962) to implemen tiffs. step of the protdtypic

.model. As this.component of the model seems partiiicularly applicable to the
daily needtiCorthe classroom teacher, it will be discussed in greater
detail here. '. - ,

. u ..

P ,
. .. .

. ..
. . , ,

.,.,

-' The lattice calls'for. a ,graphic display of the analysis of specific
..,, tasks. "Iloals,ald objectives are ;it into a flrerarchy so educational acti-

vities can be planned tb help studant§' mast various skillt. in a systemalic
fashion. h

, - .
..

. s

it is important for'teachers of handicapped youngsters to carefully
specifywbat academic and sociai' behaviors their students need to acquire.
For successful learning, goals must be precisely stated. The identifica- ,

I. 'tion of a task to be mastered is only thefirst step towards thedevelop-
ment of an!edpcational sequence. Often, the subgoals of tasks need to"be
specified. These subgoals cam also be broken down into smaller objectives.
Careful sequenethgof these objectives, .cubgoals and major goals leads to
the achievement of educational activities ta lead.Ole learner to mastery of
each obhttive along the way to mastery' of the task:

.
.

The lattice system is one way to organize educational activities and
to sequence .skiils. Onte a lattice is Constructed, the sequence of events
which eventually lead to the completion dfta task'is clearly delineated.
The lattice forces the teacher to specify 'goals and 2ibject(ves.1 Integral
parts of a task are specified and put into 4 hierarchy; thereby, the
sequence of a task becomes identified.

./.

The lattice i's not an instructional Sequence, nor does it outline the
exact activities included in the'educational sequence. It is a display of
the component parts 'of skills. The sequence of behaviors which lead to the
c6nipletion of specifit tasksis arranged and displayed in lattice format.
When Jlyron Woolman origin'ated the lattice system, he did so to giv structure
to theordering of educational activities: He felt that by !attic ng a
task before Instruction begins, the teacher could see the relation hip and
integration of concepts to be taughtT (1962)' expressed t intent
of hi lattice system:

- 4 ,

411
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any body of material to be learned can be organized into
a sequence which permits the sistematic growth of a pool
of relevant responses to; the stimulus being learned. ... as
learning progreises, the learner is alternately required
to add new information and integrate it into the ever growing .4
Pool. This cantinues until the learning objective is
achieved (p.-181). ."

Others, since Woqiman initially proposed the lattke.system, have also
adopted his procedures. Budde and.Menolascino (1971) showed how.the lattice
system, can be applied to vocational habilirtation. Bricker (.1972) used a 1

lattice format to display his sequence for language acquisition. Smith and
Smith (1973) employed the lattice system before they developed structured,'
instructional, programs for self-help aad life skills.

Lattices can be very sophisticated Or very simplistic. They can be'
constructed in such a way as to show the relationship of one skill. to c
another. They can become three-dimension'al to show,the difficulty as well
as the sequence of component tasks.. Such complex systems, however, are
often confusing. For the purposes of organizing educational activities or
analyzing instructional skills, complexity.is usually not necessary.

For most teachersl' purposes, lattices should simply state the analysis
of a task. Simplified lattices allow for ease idWcommunication among
teachers who use this system for task analysis. One other advantage of
using a simplified lattice system is for speed of construction. To meet
the many educational needs of their students, teachers need -to be able to
analyze specific skills as quickly as possible. The following section
describes the procedurewhich teachers can use to construct. lattices to
display their analysis of specific skills.

Lattice construction.. Since a lattice is a graphic display of an Ak -
analyzed skill, there are specific procedures which must be followed in TTS
construction. 'Since there is a sequence of event which must be followed'.
to construct a lattice, we use lattice to dispi this sequence. (This kr
Procedural Lattice for Lattice Development is pres ted in Figure 2.) In

addition to the graphic display, narration'is included to explain what the
boxes mean and why they are placed on.the lattice in their respective
positions.

Prerequisite knowledge, Just as children need to possess specific
ski1116ifOre'they can perform complex tasks correctly, so too must adults
possess certain skills before they can break down a task and display that
analysis In lattice format. Before a teacher breaks a skill into component
parts and attempts to construct a lattice, he should.know what a modified
lattice is and hoW it is used. The sections included In this part of the
ilttice.tummarize the knowledge a teacher should posses before attempting
to "lattice" a skill.
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. .1a. Lattice System. Soine rules and conventions are folloWed when
construcTige,a lattice. First, the purpose of.00ns.tructing a latticeis
to obtain a s quencedlist of the major component parts (enroute objectives
and'subgoals) of a skill-eo be taught. 'After the teacher analyzes the k

lattice format, he will refer to it'as he107skill and p s the analysis in

.designs tk6-tnstructibnal sequences to help his'students attain mastery, of
. the desired behavior. The format,used should be consistent so interpreta-

, r, tionot'the analysis is, Identical to the sequence origthaliY-intended.-

o-
The second-reason for following a pracribed format.for !office con-

struction is collImuniotion. if other teachers analyze:skills in the same
manner, lattices caelge shared withcolleagues.d Skill analysis and se-

encing need not be dime over and over again by teachers in contact with
'one another. Speciflc details about latticing rules are found under heading
number 4: Graphic itepresentation. -

.

,

...
,. , , ,

4 lb. Sub'ect Matter.. 'Prerequisite knowledge of subject Matter 1s more
import than k'nowing the rules and conventions for lattice construction,.
The teacher should have a thdrough knowledge of the subject. matter'to be
analyzed; It 1,6 impossibleoto break down an academic task or skit! if one
cannot successfully complete the task himself. For example, a teacher who
needs to teach his students how to tell time cannot divide that skin into
component parts without'knoi4ing how,to tell amp. accurately. ' \ 'S

12. Task

a

analysis! After the teaChe6liets-that he is farMliar with
the procedures used to construct a lattice and is cdmpetent at performing
he task to be analyzed, it isst.ime for the analysis of the skill to begin. .

-- ..
.

e..
......_ -

2a. Identify the skill. The first decision fOr-,the teacher to make
regards the task to be analyzed. He must deteemine precisely whit task he

'wants to submit to analysis. Skill identification must be specific. If a
child needs totlearn how to tie his shoei, then shoe tying is the task to. .

analyzed The l'earne'r might also be defichent in putting shoes on hi
feet, but that is a different task and shodld not be.included in.the shoe ,
tying lattice. In the.present example, time telling is the task:which was
submitted to the task analysis, rather than a time concept such as prompt-
nese or tardine s.

i
I- ,

i
1742b. Determine EntrOehaviors. After the task to be analyFed is,

identified, the teacher, should decide what skills he will expect of students ,

beginning the sequence. For example, in constructing the lattice for Team
inks time telling progra it visas realized that number recognition Con-
stLtuted an essential pr equyite skill. The auihoh decided, )iowever,
not to teach number recog ition when they teach time tellVng; therefore,
students are expected too demonstrate a proficiencylin that skill before 0_ '

entry to the program. to instructional prograwwhich use a considerable .

amount pf coloncueing, color recognition should be an entry behavior.d
o

,...

Our experience indicates that more efficient instruction occur's if
prerequisteskills are mastered before the student enters a specific.
sequence such as time telling.' insmany cases, entry'behrviorsore deter-
mined in an arbitraryrfashion. Different teachers expect different entry-.
levels from their students. tireetheless, some entry levels should be
specified.

es

, 5'545 I
t

l
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2c. Analyze Skill., Although not a sophisticated or scientific method,
one way, to analyze a skill is to use a repetitive process. As theiteache
performs the task and observes others execute the skill over and over, the
sequence of behayiors becomes apparent. The major component parts of the '

skill" can be identified', and the often inherent sequence'of events becomes
obvious. As the teacher repeats the task, he should carefully scrutinize
his actions. Each step should be Identified.

As the skill is analyzed, each part of the skill is written on an
index card.. In this way,the sequence of these component parts can be
easily ordered and reordered.-

.

2d, Sequence., Once all -the component parts of thekill have been
identified-, each part is sequenced. Frequently, the sequence develops
direCtly from the skill. 14 shoe tying, for example, the'sequence of
events followed to .tie shoes is constant. The natural order followed to-
complete the taskis the sequence.

When the sequence of behaviors is identified, a hierarchy of,skills is
concurrently determined. Some parts ofthe skill are major component
parts; others are,, subordinate steps which leadto the completion of the
major steps in'the process. In shoe tying (the lattice for Team.111's Shoe
Tie Program is displayed in Figure13), completion of the half -knot, and
tying the bow are two major component parts. These, then, are'the subgoals
of the final or terminal goal of the student mastering-the skill of shoe
tying.

For the time telling lattice,' six such major subgoals were identified

ranging from "hand.discrimination" to "time...after hour discrimination."
The enroute objectives' which lead to,the,completion of each of these sub-
goals are placed under the subgoals to represent thedlierarchy of the steps
in the task.

-\
,

All of these steps (identification of the skill,othe determination of
"l-t'the entry behaviors, the analysis of the skill -and the eventual sequending

of the steps-used to complete the task) comprise the major elements of the,
task analysis process. , .

.

3. Cell components. Lattices are comprised of a series of interlocking

boxes or cells.. Each of these cells must,be placed in positions that
represent the sequence and the analysis which was determined In the preceding
step of this prbtess. The terminallehavior or goal, the subgoals and the
enroute objectivesnow are stated concisely and marked. for,the graphic .

representation. The next step in lattice development can be completed.

tea (1). Enroute Objectives. Enroute objectives are those behaviors
which. lead to the completion of the subgoals. For the "Minute after visual

`.and auditory stimulus discrimination" Subgoal of the time telling sequence,
steps such as "Couneng cldckwise 5's" are the enroute objectives. These

ereplacedi underneath the subgoals.

li
3a (2). Ridge]; . The lattice ridgeline is

and terminal goal of task (Figure 3).: When the,
are connected ip a step ladder fofmat which leads
behavior.' 4 ,

I

comprised'of the subgoals
lattice is formed, these .

up towards the terminal
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3h. Terminal Goal. There is one terminal behavior or gOal for each ,

lattice. Depending on the complexity of the lattice, the terminal goal
. -could be ascconcrete as "shoes tied" or as abstract as."time.contepts1"

Regardless of the nature'of the skill whichjs analyzed, there is only one, .

concisely stated,.terminal goal for each lattice. in this example,,'the

terminal goal is "Teliing.Time." All the previously' identjfied steps lead -

directly.to the completion of the-terminal.behavior.
s t

,,,...-
;

..;
.

'.. . .

4. Graphic representation. For lattices to be considtently intet'reted

by'many people and tb be meaningful to the person who.eonstructed,tte
lattice, certain rules or,tc:41ventiOns should be followed. Since die lattice

is a blueprint or master plan which depicts the steps. and the sequence
which lead thelearner to mastery of a specifi: task;" it isipportantfor
the graphic display of ,the analysis to be easy to .Interpret.-;

0 ,

Ve l . .\- . .

4. A."-Rules. Fora lattice to be Interpreted consistently, the e are

j
some rulei about Placement of the cells and lines which,cOnnect th' ells.

,,Rules about lines connecting cells and descriptions of cell plapime t
.follow. 0:--,

.; 2 -
,

.

c ofA Step-ladder format, is used for the arrangement of *he subgoal

sequence. These boxes display this sequence fromiefttOright:. The

ridgelind'Is connected bS' lines-Alch form right angles (See Figure 3). ,.

,
s.''.

.

. Whenever possible, enroute objectives are,tOnnected to each subgoal 4

cell with. Straight lines. If, necessary to show three, or more enroute ',; ....., .

objectives not primarily related to each thesemay be placed under ',

the subgoal cell wttboth straight and bent lines (Figure4):
s ,42,

,

If one enroute objective must be completed. before another task it

. initiated, the cells are put.together in a chain. When one task is defi-

_nitely prerequisite to'the next, the first objective in thechain is put in,

.7#2 the,bottom cell. All of the ensuing enroute objectives lead up to the ,

,r4"subgoal (Figure 5)-. ,

. .
sr ,

.

/ .
i1 .

. .

Major iubgoals mai be considered terminal goals of "mini-programs"
within one'compiete lattice. ,In some cases, it is Aesirablestop have Sh

'. overall latttce showing' how-s`kills relate to each other for'eurriculum

planni-ng. Thisccan be accomplished by using'the latfite.system aido. In

'the example shown below (FitUre'6), two smaillettices are put4togother

:under one terminal behavior. This format can easily be adapted for the ,

.purpose of displayiag the progression of-skills taught in one'aeademic year

for particular skill areas such as computational arithmetickor'self-help.
#

. . . .

4a. -Entry' Behaviors. These are Oliviors_or skills which the,learner

. bust possess before he- begins the instructional sequence devereped froi#1 the

,Orattice. These do not appear as cel1Gomponents, but are listed on the

;lattice. page. A 4Obvenient place to list the entry behaviors is in the

- upper left hand corner. They are labeled as entry behaviors -and stated in
, . .- , . : .. .

concise terms and usually appear as a liSt. c.
.

,

i . .

4b.'First Enroute Oh ective. This objective leads to.the completion
Of,the subgoals which, in turn, leads to the completion of the terminal
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goal. If the sequence Of these objectives is a simple progression, the
first enroute objective is placed at the bottomPof the chain. kf several

objectives or a set of objectives are included under one subgoal, the-goal

which is mastered first is placed'to the left of the other enroute objectives.

9

4c (1). First Subgoal. The first subgpal in the sequence, the first

ridgeline cell, is placed towards the bottom left hand corner of the page:

The enroute objectives which pertain to the completion of thatsubgoal are

positioned underneath this first, ridgeline'box:

4c (2). Subgoals. The remaining'subgcals-are positioned in step

ladder format ("from left to right) leadtng to the terminal behavior. These

comprise the ridgeline.

4d. Terminal Goal. The terminal goal always appears in the upper

right hand corner. it is stated conciseYy andfis posttoneeto clearly

indicate'that it is the end-goal of the seqUence.

5. Lattice Devgloped. This is the terminal goal of the task analysis

process. described In this section. Before a lattice is truly completed,

however, some final testing and evaluation must be conducted.

5a. Test Component. The teacher should perform,the latticed task once

again. As he.does so, he should folloW the lattice as it is now constructed.

Each component of the task should be scrutinized to be certain that the.

words which appear in each cell "adequately describe the behavior. in

addition, tile sequence should be rechecked to guarantee accuracy of the

order of the behaviors.

5b. Evaluate. The entire process needs to be evaluated. If the

teacher ,finds that the.lattice does not display. the sequence or the analysis

properly, this should be noted.'' If terms Ire misleading, those terms must

be identified.

5c. Modify. If errors in the latticehave been identified, they must

be corrected. If entry behaviors were omitted, theymust be included. If

the order oft the subgoals was incorrect, it should be adjusted. Once all

of these final checks have been completed, the task has been analyzed and

displayed so that instructional activities can be organized. These acts -"

.
vities should aim at bringing the learner to mastery of each enroute

objective and its subgoals. Mastery of these component parts of the

lattice should eventually lead the learner to mastery of the terminal

behavior. The lattice for time teilir6 was Constructed in this manner and

is included as a sample lattice (Figure 7).

The lattice approach could be helpful to teacherstas they plan their

curriculum activities for a year, month, or week. The system allows teachers

to speAry which skills they want their students't6 master. In addition,

it all them to display the analysis of these skills in a simple format

so that enroute objectives can be easily identified.

The lattice system is an adaptation' of the original Woolman system; it

was modified by Team III members to suit the acWdemic instructional situation.
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The adaptation attempts, in simple terms and format, to provide a model' of

a complex task or concept. It does not include every'detall of the analyied
task, nor does it display the tactics which are employed to teach the task.
.Howeve, the lattice system does provide the teacher withan outline from
'which he careplan activities that will help his students acquire needed -

skills for which effective programs arenoi currently available. Similarly,

for the programmer who implements the prototypic modelin its entirety, the
lattice serves as a blueprint from which the instructional Program is later
built.

Pretest Package
1 .

On.e the lattice has been constructed, it plays an integral part in
the next stage of the program's development(-- the development of a pretest.
Test items are constructed to sample each behavior.identified.in the
lattice. The purpose of the pretest is threefold. First, the'test EndiCates
whether the learner has already mastered the task and does not need to
.enter the,instructional.sequence. Secondly, the pretest samples the entry
behaviors to determine whether the learner Is ready to enter the seqUence
at tesson 1. The third purpose relates to differential placement in the
program. If, for example, the learner has not mastered the. task, but can
successfully complete some of the component parts of the skill, the learner's
exact beginning level should be specified. In this way, once tho program

is fully developed; not all children will begin with the samr. lesson,.
Student's who initially possess some of the behaviors required to perform a .
task successfully, but who cannot accurately complete the terminal behavior,

can be placed.in the Sequence according to their initial skill level.

Test items are constructed for, each component part of the skill; items
are included from each ridgeline and many enroute boxes. Materials.needed

for the pretest are developed and a data collection system is prepared. .

For an accurate indication'of each learner's, skill levels, pretests are.-
individually administered. Because the pretest is a critical part ?f the
entire program package, fieldtesting Is required to determine whether the
pretest accurately 'identifies varying skill levels.

Program 'Format

The next decision relates to the program's format. One option might

be a series of worksheets which do not require teacher assistance. In this

case, a teacherless program Would emerge. Another option mighi. consist of

structured lessons for teachers or paraprofessionals. This procedure
produces either small group or one-to-one programs. The time telling
sequence was developed for use on a on4-to-one basis. Since this is an
expensive educational procedure, the instructional sequence was designed
for administration by untrained as well as trained personnel.

Initial Fieldtest Population

In this stage, the first .group of learners to receive the instruc-
tionalsequence is selected. The pretest instrument, already developed, is

1used for this purpose. Those having all of the entry behaviors, but not
posseSsing',skills beyond those taught in the first lesson are selected.
Learners possessing advanced skills could enter the sequence, but to verify

361263
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each lesson, those having only the entry behaviors are used for this first

fieldtest group.

Initial Fieldtest

Phase 1. The initial fieldtest stage consists of two phases. In the

first phase, actual lesson writing Is done-:concurrently with fieldtesting
by the program writer.. General criteria levels are established for all of
the lessons. In the time telling program, the authors decided that no more
than 10% error. would be accepted for each lesson. -Therefore, any leston

not meeting the criterion of 90t correct responding was rewritten. A,

general dap collection system was also devised. Data were collected for

each frame for each lesson. This allowed the programmers to determine when
a specific frame Troduced most of the error. When this happened,-that
frame was corrected and retested.. Rewriting continued until most error was

eliminated.

Y

A format was also developed to facilitate the actual task or
;

lesson

writing. Since these instructional programs are highly structured and are'
intended far use with a wide variety of personne) (e.g. parents, volunteers,
and clasiroom aides), a 3 column format was deyeloped for ease in adminis-
tering the lessons. in our system, all of the teacher's directions are'
found in one column. Those actions'usedlto model the, desired behaviors are

carefully described to the, teacher. W saidsad to the student are printed
capital letters. All of the student responses are 'found in the second

column. Whenever the student is required to answer a quqtion, imitate a
behavior; or manipulate supplemental materials, the student's expected
response is indicated in this column. The third column contains suggested

remediation activities. In some cases, all error cannot be eliminated by
rewriting the program. Whenever a problematic instructional frame occurs ,

an elaboration of the teacher's directions appearsiin'this column. A

sample lesson format is included (Figure 8)4

The first lesson .of the program is,writt9n once.a.Convenient lesson

format has been designed. If teaching aids are used, inexpensive ones are

developed. The tasks taught in this lesson aim at bringing the student to'

mastery of the first enroute objective of the first component part Specified

in the lattice. Each lesson should bring the learner one step closer to

mastery of the terminal behavior. Even though more than one lesson is,
required to teach one enroute behavior, the aim is to move the learner pro-

gressively closer to the target behavior. After the first lesson is

written, it is tested on one or two subjects. If excessive error occurs,

the lesson is rewritten and retested. The second lesson is then written

and fieldtested. If more error occurred than was allowed for in,the original

criteria, the lesson-is rewritten and retested. These procedures are,

repeated until all of the lessons have been written and fieldtested on a
small population of students.

Phase2. The second phase of initial fieldtesting is now begun. At

this time the entire sequence has been ieveloped, but the prograM has not

been tested in its entirety because of the considerable rewriting inherent

in the first phase of initial fieldtesting. Therefore the program is now

submitted to a/iecond phas of initial fieldtesting. In this phase, the

program is adMinistered by one or two of the program writer's colleagues.
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. . Feedback from these administrators enables the prograMmer to clarify any
teacher directions whith Proveto be ambiguous or incomplete. ' proximately,:
10 children are selected for,th4fieldtesting. These childrenp ssess
only the entry behaviors specified in the pretest and lattice,,and.are not
differentially placed in the program at advanced levels. The tIntire\sequence
is then tested with these children to insure that the majority of error was
eliminated in the previous stage..` If these fieldtest data indicate that
the sequence does in fact bring children to mastery of the terminal betiavior
with a minimum amount of error, the programls ready for.secondary field
testing. lf, however, substantial error occurs during this fieldtesting,
the program" needs to be rewrittlh and, retested.

a

Secondary Fieldtesting

,

Once the' nstructiogal program is written, fieldtested with a limited
number of subjects, and_rewrittenthe sequence is ready for more extensive
fieldtestingi. 00tiple packages of the instructional program are produced.
The teachers 4 inanuals are edited, typed, duplicated (at least,50 copies),
and bound. If supplemental materials such as teaching aids and,studene
workbooks are used in the program, they must also be produced in sufficient
quantity for the secondary fieldtest population. Teaching aids should be
durable and reusable, with the exception of student workbooks.-.

Additional fieldtesting is required for several reasons. First, it is`
important for more'children to be included in the fieldtest pdpulation:
This number need not exceed 50 youngsters, but should be more thap the 12
to 15 students who participated in, the initial fieldtesting stage. Addl-. --G-

tional students are needed to validate the instruktional sequence and
determine whether error pile-up occurred because .pf unclearinttructional
frames.

.

Another reason for the secondary fieldtesting relates to teacher,-
induced error. In the initial stage of fieldtesting, the instructional

.

\,11

programmer a d those familiar with his procedures tested the program.
Because of th "in-house" nature of the initial fieldtestPng, elements of
the directions may have been omitted or written unclearly. Instructi,onal
programmers frequently use jargon familiar only to themselves and their ,

colleagues. This jargon could mislead or confuse the classroom teacher and
could result in.new student error.

Before an instructional program is ready Vor dissemination, those
parts of the lesson sequence which caused teacher-error should be isolated.
This is accomplished by analyzing feedback from teachers using the program.
First, data gathered in the secondary fieldtest stage should be analyzed.
lf,gumerous errors occurred in sections which were error free'in the
initial fieldtastino. !t is probable that teachers did not understand the
directions as intended. In some cases error pile-up occurs for one teacher
and not for another. This kind of inconsistency will appear in children'*"
data, indicating ambiguity in teacher directions.'

Often, however, student data fail to indicate ambiguity which exists
inteacher directions. A teacher may not understand the directions in one

3 60 67
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section; but if he teaches it appropriately, the student data will not
indicate a need for rewriting. The-second kind ot .feedhack, di -:t.com-

munication with those using theyrogtam, will make this type of problem
apparent to the instructional programmer. Wheneve'rambigulty or error,

occurs, Khe instructional programmer has an obligation tb -ewrite those
sections.

Final Fieldtesting

During the last Phase gf instructional material development, enough
program packages are produced to conduct final fieldteting with another 40

to 50 students. The ptocedures used in'secondary fieldtesting are repeated
in order to validate the entire program including,all of, the revisions:

Each fieidtesping stagehas had a slightly ,more sophisti,cated purpose. The

initial stagOtested the first draft of the program with emphasis on
student error. The secondary fieldtest stage specifically...Monitored both
student and teacher error.. After 'these step have` been completed, ,the ,

, Instructional program is ready for dissemina Final fieldtesting
'insures that revisions made after the seconda y fieldtest stage,actualiy
reduced student and teacher error.

tti

.1

'instructional Program 'Developed ,

k
4

A

.
The specific sR$11 taught by the instructional sequence has been '

carefully selec&ed and analyzed in su h a that'each step in acquiring

the-skili was precisely Identified at sequenced.
,

The lessonkhaVe been
written so mastery was obtained qn ea h of _these steps, and the emerging,:

progr has been fieldtestedat least three'times. There are various ways

to acc plishdisseminatton, including Federally sponsored clearinghouses
andcommerciat publishert: The instructional 'programmer needs to determine

the most apprdyriate velli,cle to disseminate the now futiy developed'instruc-
tional program.

\' Ns
v

-41atus in September 1913
)

During the first
year,

df this project-(1972 1973) the lattice system
was refineeand several instructional prco-ams were written and developed
through the first stagesgf initial fieldtesting at the Experimental
Education Unit (EEU). .Dy'September of this past,year (1973), four programs

0 peke Cha be: (a) Coin Drscrimina-
had entered the final stages of iniabl fieldtesIng: (1) Shoe'Tying; (2)

Measuring (Ruler), (3) Time Telling, (i
tion, (b) 1301 Discrimin4,cion, and (cYmoney Values, In addition, one

program (AlphabetizingY hAd been written and was ready for Initial field- '

testing.
`,..

,,
e> e

Considerations of Ilmited time and resources necessitated a repriori-
s

tization and and revision of the original 1973-1974 Scope of Work projected
far Team III. The final objectives selected for the academic year 1973-

w 1974 were as follows:

1. Cohtinue research on the methodology of creating
instructional programs (i.e., development of the proto-

typic model).

.ys

s.



21, 4f

A, The latticing'. technique
El: Dissemination of research on refin'ement of the proto-

typic model ,

11. Contijwe refinement .prototypio model),refinement'
actual' program development: 4.

.'A. Rea6 the Secondary"Fieldtest Stage:
1. Shoe Tying

MeAsurng (Ruler)

k.
a) Coin Discrimination
b)111 Discrimigaftion
c) Money/ Values.

'4,1s' Complete initVal Fiel4testing and Macerial'Preparatlok:
Time" Telling

ft

4, 3, :imake Change: -s

dure 'through

,
C. ReacWthe wr in tage,for New Programs: "v,

1. / One program I the area of primary-level: life skill's

54 Ong extenskoi of ban existing program '

Present Status '

Diking the past yearfAeldtest datqsgenerally 4Upported he
efficacy'f 'the protlotygic model. (Specific data .wilt be presente ln,
the,discuss4ori orlindiviOal programs.) however, as problimswose, some
revisions were made in the del.. These reviginsprinvOly reflected
pragmatic,concerns r;elatng to Eke actual procedures employed (e.g..,
pretest format, data collection, data"displfli. It is felt thot these,
revisions have made the model more efficient and more broadly applicable.

Dissemination efforts this year have been largely restricted to the-
lattice system of task analysis, as this is the most completely developed
and validated aspect of the prototypic model to date. However, dissemina-

P. tion of the total model has been initiated and these efforts will be.on-
tinued throughout the summer. A detailed record of Team ill's research
dissemination for 1973-1974 is presented in Table I.

Of the three programs projected to reach the Secondary Fieldtest stage
this year, only one (Shoe Tie) has actually been placed in secondary fiel&
test sites. Secondary fieldtesting of the Ruler Measurement Program was
delayed until the public schools open in the fall to allow for-the develop-
ment of a complementary pr6gram in Metric Measurement. The latter prograM-
is now in the final stages of initial fieldtesting. As the Make Change

.series entered the final stages of initial fieldtesting at the,. beginning of
this year, error data indicated the need for majOr,rewriting of'manyssec-
tions of this program. In its revised form (consisting of fainr component
programs), the Make Change series will enter the final stagesof initial
fieldtesting in the fail. 1 .

Development of the Time Telling,. program has proceeded according to our
projected schedule and is..ready to enter secondary fieldtesting with the
opening of public schools in September,



Dissemination o Team III Research, 1973 - 1974 Academtct:Year

Name

Smith, D. D.

Smith, D. D.

Smith, Dr D.'

.Sfiltth, D. D.

S4der, k K.
a I.

t

Snyder, L. K,

Smith, D. D.-'

,Smith,

& Haring, .N.

Title

the use of the modified
lattice to sequence

academic tasks

The latrtce as a way to
pl,en curriculum

A

r

Task analy.si'slprotedures

for curriculuth develop-

ment

-Prioritizing curricuipM

for. handicapped student's

The prototypic, model for

r4instructionaateriN /
development

Systems anor!ysis pro-
cedures for middle
iaanagnent 'personnel

prototypicprototypic model fdr
instructional material'

development

The Wodified lattice
sytem: An approach to the
analoisis pad sequence of

inSCructional objectives

Media- .

lecture/
slide show

lecture/
slide show

lecture/
slide show

'iecture/.

slide W

iecture/

slideshow

,

lecture/

sltde show

lecture/
slideshow

manuscript

9

Group Served No. Served

California State U. 250

Sacrthento Spec. Ed.

Lecture Series

Workshop for the Linguis 250

tically Handicapped
Children, CEC, lASHA

California Sta uniV., 150

.CEC

Portland State'Univ., 25

CEC

SeMinar in'Mental 10

dation, EdSpe 509, -UW

Workshop for Preparation
of Personnel in the Ed.

of Severely Handicapped,
Ettki University of Wash.

PSame as above

Submitted to

Exceptional-Children

R

,

15

15



. ,. A ,

Dissemlpation of Team III Resiar:ch,r1973 - 1974 Academic Year

Title Media` Group Served No: Served.'

of the modified
",

to sequence
c tasks

4 '
tice as a way to

rriculumi,

lysis procedures
riculum develop-

;

izing curriculum
icapped students

totypic model for

tional material 1

ent

analysis pro-
for middle°i,

nt personnel

totypic model for
tional material
ent

ified lattice
An approach to the
and sdquence of

ional objectives

lecture/

slide show

lecture/
slide shill'

California State U,
SacraMento Spec. Ed.

Lecture Series

Workshop for the Linguis
tically Handicapped
Children, CcC, ASHA

\
Location Date :

250 s Sacramento, 11/t/ 3

California

250 Council Bluffs,, 4/19 74

Iowa
,

lecture% CaliTornia State Univ., cq50

slide show CEC '

lecture/

slide show

lecture/
slide show

lecture/
slide show

lecture/
slide show

manuscript

Artland Staie Univ., s 25 .

CEC.

Seminar im. Mental Retar- 10

dation, Edtpe 509, UW

Workshop for Preparation 15

of Personnel in the Ed.

of Severely Handicapped,
EEU, University of Wash. \\/

2

Same as above 15

Submitted to

Exceptional Children

Northridge, 4/25//'
California

Portland, 5/16/7
Oregon

Seattle, 6/4/74

.Seatttle;Wa. 7/10/74

Seattle, Wa. 7/10/74

r

1974
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Group Served R.°. *Seryed

Smith, D. DI,

Smith, J. 0.,
& Haring, N. G.

Snyder, L. K.

.

.,,,

. A mode) for developmen't''

of instructional materials
. i

va

The lattice system of task
analysis: ARElcationoi-
'the classroom teacher

c

,

working
papers

.,

lecture/
sede show,

,
.

, ..,

.......

To be.tubmitte4 to .

-41ental,_ Retardation

.

30

.

.

. .. . .

EducatiOn for Mildly and,
Moderately Handicapped;
EdSpe 402, U.W.
-. ,

t 1

O

I
t



Title Medi4

.

Voup Served
.

No. Served Location Date
.

1 for development

tractional materials
.

N\

s;
ttice system of task
is: Application for
assroom teacher

working
paper

lecture/
sildelhow.

- ,

.

:Po be submitted to ,

Mental Retardation

, ,

.

30

..

.

Seattle, Wa.

' . 1974

7/23/'

,

Education for Mildly and
Moderately Handicapped,
EdSpe 402; U.W.
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, One new '6rogram in the area of primary level life skills (Clothes
Fastening) was written this year and is presently in the final stages of
initial fieldtesting. It is hoped that this program will be ready for
edifing and material production in the fall.,

Four supplementary programs were alsc written this year. Two of these
(Shoe Lacing and Shoe Lace Tightening) represent extensions of the Shoe Tie
program. Additionally, two sequences to teach the use of simple fractions-
were writtensextensions of the measuring programs. These four new
prOgrams are presently in the initial fieldtesting stages and,should be
ready for editing -and material preparation by the erd of Fall Quarter.

DUring Team III's final year, then,, all but a few programs will be
fieidtested in the'public schools. In addition to the supervision of this
process, Team III will focus its efforts on the completion of these exemplar
programs -- writing any necessary revisions (as indicated by secondary and
final fieldtest data), and producing all needed materials. Thus, by July
1975, Team III expects to be able to deliver many of these programs, in the
form,of complete instructional packages, to HIE for general dissemination.

Finally, next year the members of Team III will be able to review and
evaluate the prototypic model as it has been employed and refined in the
development of these programs. Strategies for the dissemination of this
final model will be planned and implemented in the 1974-1975 academic year.

Refinements of the Prototypic Model

During the "past year, Team III followed the prototypic model sequence
in continuing the development of several instructional programs. Data
gathered from these programs clearly support the efficacy of this approach
to instructional programming. While the conceptual structure of the model.
remained intact, the need for refinements of certain specific procedures
,became evident as they were put into actual practice. These refinements
\should serve to make the model more efficient and broadly applicable.
Further evaluation throughactual application will be undertaken next year.
In this sectiop, our findings will be discuSsed in terms of their specific
implications (either validation or needed refinements) for each of the
major componefits of the prototypic model. An the final section of this
report, each of the individual programs will be discussed in anti.

Possess Prerequisite Knowledge

In addition to the specific skills already suggested, there is some
indication that instructional programmers can successfully implement these
procedures only if they possess certain other,imore elusive qualities.
These qualities include a commitment or willingness to persist in the often
tedious task of writing and testing numerous revisions of each lesson.

Make Primary Decisions

Specification of the area to be programmed and the target population
was an important,step in the development of. all Team III instructional
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programs. No problems were encountered with this component of the`prototypic
model; it remains unchanged.

1-

p21,24Lattice for Instructional Program 4

Several aspects of the modified lattice system adopted by Team ill
were validated in the Past year. The prediction tnat the modified lattce
system would provide a flexible approach to task analysis, and could be
adapted to a wide variety of skills was clearly supiorted. Successful
programs with target skills such as shoe tying, time telling, and metric
measurement sere developed from a latticed skill sequence. In one case
(time telling), when it was decided to limit the program to a narrower
terminal goal, the lattice was easily modified to reflect this change.
(For further discussion, see section on Time Telling Program.)

Secondary fieldtest data from the Shoe Tie Program tended to support
the validity "of entry behaviors as discriminative predictors of students'

'abilities to successfully complete an instructional sequence. The Shoe
tying pretest was administered 6 a small sample (W.5) of severely multiply
handicapped students ranging in age from 3 to 4-1/2 years. Of these, only
one, a 3 year old autistic girl, demonstrated mastery of all the necessary
entry behaviors. On the basis of this student's performance on the first
four lessons, the classroom teacher was convinced that the girl'could have
comp eted the entire instructional sequence. The program was not, In fact,

leted, due to time pressures and severe behavior problems. (For further
d scussion, see section on Shoe Tie Program.)

Team ill hopes to be able to further analyze the predictive and discri-
minative values of the "Entry Behaviors" criterion for program placement
(as opposed to such commonly used criteria as chronological age and mental
age) through a carefully controlled research,study next year:: Due to,its'
relative brevity, -it would seem that the Shoe Tie Program would be parti-
cularly appropriate for such a study. Furthermore, it is probable that
students of widely varying chronological and mental ages, who do not know
how to tie their shoes, could be found and matched on the basis of entry
behaviors alone.

inforpal observations at the EEU support the prediction that the
lattice component of the prototypic model would prove particularly appli-
cable for the classroom teacher. The practical value of the modified
lattice was demonstrated in two ways during the past year. First, it was
found that classroom teachers at the EEU were able to master the techniques
of lattice construction through independent reading of a working paper,
written by the Team III coordinator, which explains this procedure in
detail. (A major portion of this paper has been included in the introduc-
tion to this, report.) Thus it appears that the process of training teachers
to use a lattice system for task analysis need not be prohibitively expensive
in cost or time,. Furthermore, those teachers who learned how to construct'
instructional lattices, and then employed the modified lattice system in
their classroom, reported that this procedure greatly facilitated the
planning of effective lessons and materials. It appears, therefore, that
the lattice can serve as an efficient aid to programming when time or money
does not permit implementation of the entire prototypic model.
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Final Pretest Package
i

#

Pretests for several of Team Ill's instructional programs were revised
this year. None of these revisions involved changes in the fundamental
pretest component of the prototypic model. However, certain practical

1

refin m6nts of actual procedures have facilitated` implementation of this
step. it became evident, for example, that in many cases teacher direc-
tions needed to be condensed and simplified in order to give more con-
sideration to they real limitations of teacher time. Thus the directions

for administering and scoring the pretest for the Ruler'Measurement Program
were reduced from 3 to 1-1/2 pages. Similar revisions,mere made in the

shoe tying pretest, while the pretest for fastening skills was condensed
from 3 separate assessments into one comprehensive pretest. Feedback from

fieldtest administrators indicated that these revisions have-increased
program efficiency.

It is probable that many students in a classrooM demonstrate mastery
of some, but not all of the target skills assessed in a pretest. Therefore,

a major.component of the teacher directions for each of the pretests de-

veloped by Team 111 is the data analysis section. This section evlains.to
the teacher the specific implications of a student's performance in terms
of differential placement at appropriate levels in the instructional pro-
gram. This year, in an attempt to achieve greater accuracy and, clarity,
this portion has been revised and rewritten for many Team ill programs.
Validation and revision of these sections, however, mast wait ,until data
have been collected from the larger' secondary fieldtest samples which
include students who are differentially placed in the programs on the basis
of these instructions. In addition; the formats employed in these sections'
are still not completely satisfactory. It is hoped thaenext year a less
cumbersome but still sufficiently detailed peNcedure can be developed for
presenting this information.

Data collection procedures for.sderal of the pretests were also
refined this year. Team III researcheu found that student ability was
more readily, assessed when recording of data was more discreet. Tnus
several revisions were made to render the ate collection process less
burdensome and obtrusive: a) responses to be scored Were identified on the
data sheets by short descriptors, rather than simply response numbers, to
aJoid confusion in recording responses;* b) time data were eliminated for

those responses on which ratedid not show a significant discriminative
value; and c) data sheets-were printed on 5 x.8 inch cards which may be

scored in the administrator's, lap.

Decide on\Program's Format

The prdgrams developed by Team III were all designed for administration
on a one-6-one basis. 'No attempt was made to design a programviusing a

tea0eri6ss,Itir a small group format, nor is such an attempt anticipated.
Howe3ee, it seems thateltherlormat could be employed with equal success,

* and there is no reason to question the'validity of thv is step in the proto-

typic model
4
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Determine initial Fieldtest Population

In selecting subjects for initial fieldtesting, Team III found it
useful to Mlude subjects possessing the entry behaviors assessed by the
pretest, but of varying ages. Although not previously included in the
entry behaviors, some specific age-related skills which may affect a student's
performance in this ptogram can be identified. For example, when the Shoe
Tie Program was administered to several preschool children at the EEU, the
motor skills o pinching and pulling against tension were often lacking.
This problem was not encountered in earlier fieldtesting, which involved
older students. in such a situation, the programmer has two choices:
either add the skill to the list of entry behaviors, or add the necessary
lessons to teach the missing skill. In the present example, "Pulling
against tension" was added to the lattice as an entry behavior. In con-rast,
the ability to pinch, which was originally listed as an entry behavior, Was
found to be lacking in many students who possessed all the other prerequisite
skills. Therefore, pinching movements were added to the lattice as a major
sybgoal and lesson frames were written to teach these movements. Thus
selection of a varied initial fieldtest population was found to be important
in evaluating the predictive accuracy of the entry behaviors criterion
established for a given program, as well as in evaluating the efficacy of
the actual'iessons.

Initial Fieldtest 1

The most significant refinement of the prototypic model occurred in
the Initial Fieidtest section. This refinement is reflected in the revised
procedural lattice presented in the introduction to this report (see Figure
1). This step was originally conceived as a single process, consisting of
concurrent writing and fieldtesting by the programmer. The "Begin Program
Writing" component of the original lattice reflected this conceptualization
,(see Figure 9).

Team Ill's experience this year, however, indicated the need for a two
phase approa-ch to this critical step in the development of instructional
programs. This dual conceptualization is portrayed in the revised procedural
lattice for instructional program development (see Figure 9)

The refined model incorporates the original "Begin Program Writing"
step as the first phase of initial fieldtesting. As can be seen from the
lattice, a second phase involving additional administrators and subjects
has been added. This revision was made for several reasons. First, it was.
found that frequent rewriting of lessons by the programmer during the first
phase necessarily resulted in a rather fragmented application of the lesson
sequence. Thus the heed for further initial fieldtesting of the entire
instructional program, containing al' o1 the rewritten lessons, became
apparent. Furthermore, it became evident that there was a need to include
one or- more. colleagues as administrators in order to provide a check for
programmer error, as well as for clarity of teacher directions. Finally,
the addition of the second phase allowed for the inclusion of a wider range
of subjects at the initial fieldtest level. The importance of this aspect
of initial fieldtesting has already been discussed. (See Determine Initial
Fieldtest'paujatism.)

.

1 I
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Specific-procedures which facilitate the actual task of writing effective
lessons were also refined. As with the pretests, it was eecessary to
condense and simplify teacher directions in the pretest and the lessons.
The directions were broken into small steps and separated by spaces.
Program administrators have reported greater ease in following directions
which are presented in this way. 'Similarly, the inclusion of graphic
illustrations in the teacher's manual has clarified the teacher directions
for...p-rgitr-:gns involving motor skills (e.g. v shoe tying, buttoning). This
Thrmat can be seen in the sample lessons from The Shoe Tie Program, included
in Appendix A.

The 90% correct criterion level for individual lessons used by Team
III was supported by fieldtest data this year. However`, a smaller tolerance
for error on specific frames proved essential in maintaining this high
level of correct cumulative data for all students. For motor skills, the
mastery criterion of three consecdtive, successful repetitions proved
satisfactory.

Improvements have been made this year in the methods of data collection
and display. The use of 5 x 8 inch cards for data collection, as described
in the section on ()retest development, was introduced/for lesson data.as
well. Additionally, cumulative data sheets allowing the teacher to see a
student's progress through an entire program werc developed for several
programs. Examples from the Metric Ruler Mea:,rement and the Ruler Measure-
ment Program are included here (Figures 10 and 11).

The process of data collection, for motor skill programs was simplified,
for use in secondary fieldtest settings. Data are not needed for each
response at this level of program development, 'so the teacher is asked to
record the student's performance only on specifically indicated criterion
responses. The "Shoe Tie Program Data Sheet" (included in Appendix A) is
as an example of this format for data collection and display.

The time telling program involves two types of student response: those
elicited by the teacher in a tutorial situation, and those produced indepen-
dently by the studentfusing worksheets. For some students there were
distinct differences in the patterns of these two modes of responding.
Therefore data for this program are now displayed on two charts, one for
lesson responses and one for worksheet data. This procedure ds one"which
the instructional programmer should consider for any program involving the
use of worksheets as well as lesson responses. Copies of the cumulative
data sheets for the Let's Tell Time program are included here (Figures 12a
and 12b).

Secondary Fieldtest

Although only one program developed by Team III (The Shoe Tie Program)
has actually been submitted to secondary fieidtesting, several others are
now ready to enter this stage. To date, only one significant problem has
been encountered in the implementation of this step of the prototypic
model -- the selection of teacher's to administer,the programs in secondary
fieldtest sites. Specifically, the problem was to locate a sufficient
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number of teachers, in appropriate educational settings, who have both the
time and the commitment,to administer these programs in accordance with the
rtrogrammer's exact speOfications. Rigorous adherence to the correct
procedures for administration,and data collection is essential if this step
is to provide the types of valid information needed'by the programmer.
This problem appears to have been fortuitously resolved for Team III net
year. Due to the funding .of a new grant at the EP, access to a large
numbei-, of special edUcaticin teachers in cooperating public schools has been
facilitated. However, for general application. of the prototypic model, it
seems that some consideration heeds to be given to-the possibility of
providing contingent reimbursement (e.g., tuition credits, teacher aide
time,. money, etc.) far secondary fieldtest'personnel.'

Final Fieldtest of the Entire Program

..-As none of the Team III programs hat yet completed the secqndary
i'ieldtest stage, ie,isnot possible to evaluate the efficacy and efficiency
of the final fieldtest of the entire,program. It is hoped that several-
programs will reach,,thi,s stage next-year, allowing for validation or needed
refinement of this component of the prototypic model.

14tructional Program Developed for Specific Learning Task

Ho Team III prcigram had yet reached this Stage of development. s.

However, one area of concern which is already foreseen relates 0 the
dissemination of a completed program. The instructional programmer, con-
cerned with the most effective dissemination of the program, should begin_
early,to investigate a variety of avenues for dissemination. Some,vehicies
for dissemination might include governiMent clearinghouses, regional instruc-
tional materials centers, commercialjitiblishVilg,companies, or the sponsoring
ageny itself. Considerations such as cost and complexity of program
Materials, range and number of students for whom the,program is potentially
applicable, and any legal restrictions due to source of research funding,._
will influence the progremmgr's decision in this matter..' Uhichever avenue
is eventually setected,,the decision .is an important ome a9d deserves
serious,ettentrOn as a new program enters the final stagerof deVelopmert.

A t'

Application pf the Prototypic !Wel:
Intructional Pro,gam Development-

The preceding sections of this report dealt with the focus of Teari.
ill's research this year: the prototypic model:For

with

development.
Detailk descriptions of each major component of the model werevreseraed.
Additio6a&ry, the implications pf this, year's research were discussed in,.
terms of validation or needed refinement of each- component. :

- 1
.

.
A _ ,....

. /
,

In this final section, attention is turned toward the,:,development.of, v
the individual instructional Orpgrams whichserved as the veicles through
whiChthisi model was evaluated and refined. ,For raeach progm developed by
Team III, i,he following information is presented: a) the terminal goal and

target population of.the program) 0.- the skill sequence which is taught in
t

V386/20...04
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the program; c) the pretest procedures employed in the prOgram; d) the
lesson procedures and materials developed for the program; e) the results
orthis year"s fieldtesting; and f) the program's current status.

A

the following features are common to all Team Ill programs.

,5or all these',programs, the target population is defined in
terms of entry behaviors and learning characteristics: no
program developed by Team ill is specific to any particular
chrenolDgitd1 or mental age group.

2.*/ The pretest for each program 3 C.-.1signed to assess the student's
basal skill level for'both the einry behaviors and the major

,/ goals of the program.
rJ

The teach is role is clearly specified in all Tern 111 programs.
'Directioq,'criteria, ay.! materials are all provided. Statements
to,be made by the teacher are.printed in capital letters and

/ I correct student responses are defined.

These progrards are carefully worded and structured so teacher.
aides, volunteers, and helpers from other classrooms can serve
as administrators.

5. The format selected for all these programs requires admini-
stration on a one-to-one basis.

:

The Shoe Tie Program

Terminal Goal and Target Population

The goal of the Shoe Tie Program is to teach the student to tie.his
shoes. Supplemental lessons have been written, although not yet completely
fieldtested, to teach the auxiliary shoe tying skills of shoe lacing and

',shoelace tightening. The prerequisite skills required of the student are
thd abilities to imitate others, grasp, and pull against tension. It is
questionable whether individuals with poor motor control will oe able to
complete this program. A more definitive statement cannot be made until
such individuals are assessed by the pretest.

Skill '.Sequence

The Shoe Tie Program follows a skill sequence which progresses from
pinching movements to actually tying a bow-knot on a shoe while it is being
worn. This sequence is graphically portrayed in the lattice for Shoes Tied
(see Figure 13).. This lattice represents a substantial revision of the
9riginai task analysis for' Shoet On and Shoes Tied, which served as a

blueprint for the first three versions of the Shoe Tie Program (see Figure
14).
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Several changes were made in this lattice during the past year. The
task analysis was expanded in two ways. First, dince many subjects possessed
all entry behaviors except for the proper pinching movements, it was decided
to treat this skill as a majo- subgoal of the instructional program.
Second, it was found that the major subgoal, "1/2 knot tied," was more
complex than originally conce,tualized. Thereforethe enroute objectives
for this skill were broken dogn into more specific components. Additionally,
three of the original entry behaviors were changed: a) "Can pull" was
refined to "Pull against, tension," because this proved to be a critical
distinction; b) "Concept of around" was deleted, because it did not prove
to be a significant discriminative factor; and c) Can pinch" was'deleted,
because the program was revised to teachrthis skill. Finally, those com-
ponents of the lattice dealing with "Shoes On" ancinot "Shoes Tied" were
deleted, as they did not relate to the specific terminal goal of this
program.

Pretest Procedures

The pretest for the Shce Tie Program consists of five sections.
The information collected through this pretest answers the following questions:

1) Is the student ab:e to tie a shoe?
2) Is the student ab*.e to untie a shoe?
3) Does the student have the fine motor proficiency

required to string beads with either hand? (The

proficiency criterion for this skill has'been
set at three beads strung within 30 seconds.)

4) is the student able to pinch a shoelace?
5) Is the student at,le to pull a ace against tension

with either hand''
6) is ti.. student al)le to lace a shoe?
7) Is the student a)le to tighten the laces on a shoe?
8) Is the student aile to put on4a shoe?

Thus, an analysis of the pretest data reveals not only
whether an individual has the prerequisite skills for entrance in the
program, but also whether le has ,already mastered skills taught in the
program. In the latter caie, the pretest data facilitates the placement
proCess. The data sheet daveloped this year for ttie shoe tie pretest is
designed to fit on two 5 x 8 inch cards, which can be placed in the teacher',
lap. This form is divided into five sections corresponding to the five
pretest sections; each expected student response is labelled with several
identifying words (see Aprendix A).

Lessons Procedures and Mat:rials

The lessons in the Shoe Tie Program are presented in the three column
format described earlier in this report; In this program, however, a
fourth column is includec for graphic illustration. (Appendix A includes
sample lessons from this program.)

3 94/395
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The lessons it 4a, program correspond to the components identified in
the task analysis, as represented by the lattice for Shoes Tied (Figure
13). Since the use of a backwards chaining procedure is most appropriate
to a program designed to teach shoe tying, portions of the latticed sequence
are taught in reverse. In Lesson #3, for example, the student tightens the
bow already tied by the administrator. In Lesson #5, the student pushes
the second lace through and completes the bow already started by the admin-
istrator. In Lesson #8, he tightens the half-knot (already tied by the 4

administrator) and completes the bow., Finally, Tn Lesson #10, the student
.ties the.entire bow-knot.

In addition to changes corresponding to the lattice revisions previously
discussed, many Individual lesson frames were refined during theipast year.
Sections of the lessons were condensed and rewritten for greater clarity.
Remediation suggestions were written for lessons which produced consistent
types of errors for some students, but not 6r others. Finally, a three
lesson version of :he program, Which was written to meet the needs of
students already possessing most of the shoe tying skills, but needing'
remediation, was discarded. This short version proved to be unnecessary,
because the researchers found that the revised program's 11 lessons are
easily adapted and combined to meet the needs of most.students.

The onlysnew material developed this year for the Shoe Tie Program was
the "Remedo-Board," This device was constructed because many students
nearly ready to begin the sequence did not have the necessary pinching and
pulling skills for the. shoe tyirig process. The "Remedo-Board" is a.s.imple
device designed to familiarize Students with the pinching and pulling
motions used to tie shoelaces. It consists of a piece of wood drilled' ith.
two holes in which knotted shoelaces are secured for Practicing ,these
motions.

Two additional refinements were made to,render this program more
manageable for the classroom teacher in a secondary fieldtest setting.
First, an illustrated glostary of terms was added to the beginning of the
teacher's manual, explaining the specific terminology and movements employed
in the lessons. Alpo, a new datasheet was developed which requires only
the scoring of criterion responses for each lesson. A copy of this form
and an. explanation of the scoring procedure used-with it are included in
Appendix A.

Initial Fieldtest Reiults

Subjects. At the beginning of the year, six students at the EEU
participated in the second phase of initial fieldtesting of the Shoe Tie
Program. Four of these students were children enrolled in the Down's
Syndrome Kindergarten program; two ofithese youngsters were five years otd
sand the others were six years old. The fifth subject, from an, elementary
classrocc was an eight year old child, diagnosed as mentally retarded
with behav 7a1 problems. The sixth student was an 18 year old emotionally
disturbed young man in a secondary classroom. These students represent a
cross-section in chronological age, mertal age, and motor control.

orocedures. The Shoe Tie Program was under the immediate supervision
of (like Roe, one of the Team III interns. Five instructors administered

t
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the in-house testing. Two of the five were Team ill members; the remaining
three were project or field study students working under the supervision of
Team ill.

Lessons provided the instructions used during the in-house testing.
Any additional instructions or clarification prpvided by tbe instructors
were ei*her incorporated into the lessons or were added as possible remedia-

1
tion me ds.

Results. One of the four kindergarten students, J., successfully
completed the entire Shoe Tie Program in 21 sessions (Figure 15). After 44
sessions, 5 year old P. completed all but the'last lesson, which teaches
untying. The instructor reported that this boy had great difficulty in
Lesson #O, which requires the student to tie his own, rather than the
model shoe. It wasnot possible to obtain the parent follow-throughlat
home needed-to overcome this problem; therefore, P. did not finish the
lesSon sequence.

Neither of the two remaining kindergarten subjects completed this
program. Problems of absenteeism, uncooperative behavior, and changing
administrators each quarter may account for the program's failure tc teach
these students to tie their shoes. The data for one of these students, K.,
are presented in Figure 16.

The 8 yearvold student who participated in initial fieldtesting, J.,
successfully completed the entire lesson sequence in 11 sessions ((Figure

17). The 13 year old subject, T., learned to tie his shoes in 7 Sessions
(Figure 18). Both of these students entered the prograat Lesson43,
having demonstrated proficiency on the p-retest in the skills taught by the
first two lessons.

Discussion. The data indicate that this program is effective in
teaching the skill of shoe tying to students who possess the necessary
entry behaviors, regardless of chronological age. There was a great
difference, however, between younger (ages 5 and 6) and older (ages 8 and
13) subjects in the number of sessions needed to achieve skill mastery.
There is some question as to the practicality of this program for very
young children, given the limited amount of time which a teacher has to
spend with this age group (usually in school for only one-half day).

it is ossible that ,some of the problems encountered in the initial
fieldtestill were directly related to the factor of limited student rapport
with the un amiliar administrators. The impact of this factor can be more
accurately/assessed after the program is fieldtested with young children in
the public schools. Since the administrators in the secondary fieldtest
sites will be teachers or paraprofessionals with whom rapport can be assumed,
this factor would not account fot any slower progression through the shoe
tie lessons.

The importance of parent cooperation was underscored by the case of
one child whose parents continued to tie his shoes for him at home. This
child learned to tie the model shoe, but never successfully applied this
skill to independently tying his own shoes.

29'7/398
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Seconder Fieldtest Results'

Sub acts. The Shoe Tie Program is now being fieldtested on arlarge
number of handicapped students, ranging in age from 3 to 13 years old.
Thee students are a1 enrolled In public school special education programs
in the state of Washington.

Procedures. During the past year, the'Shoe Tie Program was used by
many different administrators, including tieachers, high school volunteers
and student teachers. Procedures were idektical to those employed in
initial fieldtesting, except that administrOtors had minimal contact with
the programmer. Therefore, the Instructions found in the Shoe Tie Program
manual provided the only direction for administration of the lessons.

Results. Because this program did%not reach the public schools until
late in the school. year, very little ,of the secondary fieldtest data is
assembled. As previously discussed, results have been received from one
teacher who administered the pretest to five students, ranging in age from
3 to 4/ years. Of these, only one student possessed all the necessary
entry behaviors. Because this student demonstrated mastery of the skills
taught in the first two lessons, she entered the program at Lesson #3. For

two days, she successfully progressed through Lesson #3 and the first part
4 of Lesson #4. On the succeeding six days, however, the teacher reported

severe behavior problems (this child has been diagnosed autistic), and no
further progresS was made. Therefore, the program was terminated for this
child, although the teacher offered her subjective opinion that the child
could have successfully, progressed through the entire sequence had behavior
not been such a problem.

Additionally, two students in the same class who did not possess all
the necessary entry behaviors (both required more than the allotted 30
seconds to complete the bead- stringing task) were placed in the program on
an experimental basis. One of these students successfully completed the
first four,lessons in as many days, but was removed from the program after
seven days with no progress on Lesson #5. The other student achieved the
criteria for Lessons #1 and #2, but was unable to complete Lesson #3.

Data have also beenreceived from a 'teacher who administered the
program to a 13.year old Down's syndrome girl who demonstrated all requisite
entry behaviors. Because this student was absent for 2/weeks, she did not
have time to complete the entire sequence before the end of the school
year; she will continue the program next year. After 23 data days, however,
thiS girl correctly completed all but one of the first 30 criteria (through
Lesson #9). a,

Discussion. it appears that the entry behaviors for the Shoe Tie
Program may screen out many preschool handicappq children. The efficacy
of the program remains to be proven for those children who possess the
necessary entry behaviors. However, the teacher who reported these preschool
results expressed concern over the amount of time which would apparently be
required for these very young children to complete the entire Shoe' Tie
Program. She suggested that this expenditure of time may not be warranted
in light of the other learning tasks which have greater priority for this



age group. Suchta tentativconcluSion would not be out of line with
Team Ill's initial fieldtest findings. This problem will be given greater
consideration as more secondary fieldtest data become available and plans
are made for final revisions

Although final results will not be available until next fall, it
appears that the 'program was gffective with one 13 year old handicapped
student included in the secondary fieldtest population. This student's
teacher was enthusiastic about the program and encountered no problems in
interpreting the directions as printed in the mandal.

Current Status

The Shoe Tie Program entered the secondary fieldtest stage of development
this year, but data for only a few students have bee received.

\i
When the

public schools reopen in September, secondary fieldte tang will be resumed
and more data collected. Any necessary revisions will be made before the
program lo submitted to a final fieldtest. The program will then be prepared

(--71 for dissemination,
T4

Make Change Program

Terminal Goal and Target Population

The'Make Ch.Inge, Program consists of fbur separate, sequential mini-
,prograThese programs and their respective terminal goals are: a) Coin
Discrimination --to discriminate by correctly naming and selecting the
common coins; b) Bill Discrimination -- to discriminate by correctl,knaming
and matchin ills of one, five, ten, and twenty dollar denominations; c)
Money Values -- identify by correctly naming, writing,,and matching the
correct value for the common coins and bills of one, five, ten, and twenty
dollar denominations; d). Coin Combinations --to compute by counting the
value of all coin combinations through 25 cents.

The Make Change Program is intended for use with any student who
)'possesses the following entry behaviors: addition skills, rote counting to
100, counting from any number, shape discrimination, and counting by 5's
and 10's. The mini-programs are written sequentially so successful com-
plexion of each lesson's criteria serves as a prerequisite for the following
lessons as well as the subsequent mini-programs. Supplemental remediation
sections added to the program this year insure that the program will be
applicable to students with general and specific learning disabilities.

Skill Sequence

ft

The Make Change Program follows the sequence of skill development as
identified in the task analysis and displayed in the lattik:e for Make
Change (Figure 19).

The four mini-programs correspond to the first three major subgoals along
the ridgeline of the Make Change Lattice. This portion of the lattice is
presented in Figure 20.
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Upon completion of the first two mini-programs, Coin Discrimination
and Bil. Discrimination, the student has mastered the enroute objectives
for the first major subgoal, "Recognition of bills and coins by name." The
third mini-program, Money corresponds to the next subgoal on the
ridgeline, "Recognition of money value signs." The last mini-program in
this,, instructional sequence is Coin Combinations. To date, lessons are
written for only the first set of enroute objectives, "All possible combi-
nations to 25C," under the third major subgoal, "All coin combinations
(counting up)." The relationship between the mini-programs and the lattice
for Make Change is shown in Figure 21.

Pretest Procedures

The Make Change pretest provides a comprehensive assessment of a

student's ability to benefit from any or all of the four mini-programs.
Specifically, the pretest answers the following questions:

1) Can the student count from one to one hundred?
2) Can the student fill in missing numbers in a

sequence of numbers from/one to one hundred?
3) Can the student count by tens and by fives?
4) Can the student demonstrate.shape and size

discrimination skills?'
5) Can the student name the coins when presented

face or back up?
6) Can the student name the bills' when presented

face or back up?
7) Can the student recognize money value signs?
8) Can the student make change with coins and bills

up to $20 inclusive?

The answers to these questions enable ti,e administrator to determine
whether a student already possesses any of the program's target goals, or
whether he possesses the necessary entry behaviors for placement in the
program.

The Make Change pretest underwent substantial revision this year. The
pretest sections were re-sequenced in a more logical order. The pretest
was revised so it can be administered in two days, thus avoiding the teditm
and fatigue encountered when the original version of this long pretest was
administered. The WO divisions of the revised Pretest are Part 1,
Assessment of Prerequisite Skills for the Hake Change Progran) and Part Ii,

Assessment of Proficiency in the Target Skills of the Program.

Pretest section 10, which tests the ability to make change, was widened
in scope and re-worded to be more comprehensive and more easily administered.(
(Because it now seems necessary to limit the scope of the instructional

program to coin combinations only through 25 ct.,nts, further pretest revisions
will have to be made to reflect this reduced ter=tninal'goal.) The section
assessing shape discrimination and fine motor skills was shrtened with no
loss in efficiency or predictive accuracy indicated by 'th= pretest.

t4al



I

50

CORRESPONDENCE OF FOUR MINIPROGRAMS

TO THE LATT162 FOR MAKE C1ANGE
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The pretest data sheets were also revised this year because the original
ordering of sub-sections and the actual presentation of responses proved
toe awkward in actual fieldtesting. The new pretest data sheets are similar
to the originals. The need for a large amount of data on specific responses
(e.g., which numbers in counting or filling in missing numbers are missed
or counted incorrectly) militated against trying to condense the data onto
card system.

An important addition to the pretest this year was a new section on
placement. This section tells the instructor how to placea student, on
the basis of pretest data, at the appropriate lesson in the'four section
Make Change Program.

Lesson Procedures and Materials: Coin Discrimination

The first mini-program in the Make Change Program is the Coin Discrimi-
nation Program which consists ofsix lessons. The purpose of this mini-
program is to teach the discrimination of coins used in our monetary systed
to students who lack coin discrimination (as indicated by the pretest), as
well as to students who require systematic remediatlon on this skill.

The Coin Discrimination Program underwent substantial revisions in the
past year., Fieldtesting of the original program at the beginning of the
year revealed that the unimodal approach (worksheets only) did not provide
enough variety for sustained attention. Therefore, visual aids using
colored pictures of coins were developed and incorporated into the lessons.
These aids provide a realistic approach to change making since visual
characteristics of real money are more closely approximated by the new aids
than by the worksheets. Another revision reflects the need for procedures
to remediate confusion between a nickel and dime, and a nickel and quarter.
Data from the original program showed that this confusion was a common
problem so new lessons were written, tested, and revised. Finally, it was
found that the wording of the original lessons needed substantial :evasion
for greater clarity.

In its revised form, the Coin Discrimination Rrogram begins by teaching
the student to visually discriminate between coins (penny, nickel, dime,
quarter, and half-dollar) without attaching &label to them. The student
then learns to name and label the penny and nickel. The dime is introduced c

after the penny and nickel. Hew visual aids (cards pictulIng the coins in
different positions) ere developed this year to facilt,ate discrimination.
The student uses these aids, in addition to real coins and worksheets, to

a';quire the desired discrimination skills: He circles and names the coins
on the worksheet as he learns theme and matches the real coins to the
pictured coins on the aids.

Once again, the student works with real coins,. pictures of coins, and
worksheets. 'Skills are tested in a cumulative fashion so the student
discriminates between and labels all-three coins: penny, nickel, and dime.
The quarter and half-dollar are introduced next. The student labels these,,
coins using real coins, pi ture aids, and worksheets. li:th these aids, the
student names and matches the coins. Finally, a criterion test is included
to test the student's ability to iden the fiAe`coinson reque6t.



In summary, the Coin Discrimination Program was rewritten this year to
improve clarity of instructions, provide new aids to increase ease in
discrimination, present new worksheets utilizing color cues (i.e., silver-
colored coins vs. copper-colored penny), and include new remediation pro-
cedures. A varied mode of presentation (worksheets, actual coins, and
visual aids) wzs found to increase the students' potential for better
attending throughout the brogram.. A series of new remediation lessons was
also developed to help the student who experiences trouble discriminating
between two specific coins (e.g., nickel and quarter). Finally, new data
sheets were developed to fit on 5 x 8 inch cards.

Lesson Procedures and Materials: Bill Discrimination

The second section of the Make Change Series teaches students to
discriminate and identify the one, five, ten, and twenty dollar bills.
During the past year, major revisions were made in the wording of the
lesson instructions and remediation sections. In addition, an improved
method of matching bills with projected images of the bills was written
into the lessons. Further fieldtesting allowed some parts of the lessons
to be"abbreviated with no observed decrease in performance by the students.
Data sheets for this mini- program were revised to fit on 5 x 3 inch cards.

The Bill Discrimination Program begins by teaching the student to
discriminate visually between the one, five, ten, and twenty dollar bills.

' The student matches real bills (presented both face and back side up) with
color slides of the bills projected to the .same size 3S the actual bills.
The student first learns to name the one and five dollar bills as he matches
them to their appropriate slides. Next, using, the same procedures, the
student learns to identify the ten, then the twenty dollar bills. Finally,

a criterion test admihistered in the seventh lesson requires the student to
identify the one, five, ten, and twenty dollar bills on request.

Lesson Procedures and Materials: Money Values

In:this mini-program, students are taught to identify and write money
value symbols (dollar and cent sign) and to use these signs in conjunction
with actual.numbers of cents and dollars. The student is also taught the
equivalency of the various coins with their cents value --a penny is equal
to one cent; a nickel is five cents, a quarter is twenty-five cents, and a
half-dollar is fifty cents.

This .year the Honey Value Program underwent extensiv! revision to
improve the sequencing of lessons and the actual content of many lessons
because of error pile-up in fieldtesting of the original version.
One lesson was replaced with several new lessons which teach, in incre-
ments, the skills of writing cent and dollar signs in isolation and in
conjunction with actual money values. 1644 worksheets were designed for the
criterion tdst,the dollar writing section and the cents writing section.
Also, the sequencing of several lessons was altered to maximize learning
efficienoy.

The first lesson of the Money Value Program reviews coin discrimina-
tion. The student then learns' to identify and write the cent symbol (J.



53

The student is also taught the value of each of the coins (a penny is one
cent, a nickel is five cents, and so on up to fifty-cent pieces.) The

student then learns to write the cent sign with the ,ppropriate number o?
cents for each of the coins, using worksheets provided in the program. As

the student learns to identify and write the money values for each of the
coins, he also learns to name them by their appropriate money values.

After the student demonstrates proficiency in identifying and writing
the money value of coins, he is introduced to the dollar symbol. He first
learns to discriminate the symbol and then to write it in isolation.
Finally, he learns the correct procedure for writing this sign in conjunction
with numbers and place holders (e.g $1.00, $5.00). The student also
matches aids (depicting value symbols) to slides of the various bills and
learns to identify any of the bills on a worksheet when the corresponding
value is dictated to him. This mini-program concludes with a criterion
test which assesses the student's recognition of each of the coins and
bills, as well as his skill in writing the correct money value signs and

$) in isolation and in conjunction with actual numbers of cents and dollars.

Lesson Procedures and Hateria s: Coin Combinations

The final mini-program in the series is the Coin Combinations Program.
The purpose of this section is to teach students to use coins in all possible
combinations to make change. This section is developed through coin combi-
nations totaling twenty-five cents; it consists of twenty-six sequenced
lessons plus four criterion tests.

0

Although some preliminary work on this section was accomplished during
the 1972-1973 year, most of the lessons were developed during the past
year, while previously written lessons were initially fieldtested. On the
basis of the fleldtest results, several lessons were rewritten to include
the use of actual coins, or a combination of written responses and coin
placements, rather than written respOnses alone. The researchers found
that rewriting in terms of tie actual use of real coins not only added
variety to the sequence, but gave the student important practice in the use
of real coins in the 1:7.zrning of coin combinations. ilany les'sons were

originally written for the use of coin face rubber stamps which were found
to be expensive items requiring close monitoring in classroom use. These
lessons were rewritten to introduce the use of actual dins in place of the
rubber stamp, tHus increasing the practicality of the program while decreasing
its cost.

The Coin Combinations Program begins by teaching the student to add
several pennies. The number of cents is increased by increments and, with
each lesson in the program, practice is provided in writing the number of
cents with both a cent sign (0 and a decimal point (e.g., .04). The first
few lessons teach coin combinations with pennies up to five cents. .Then

the value of a nickel is introduced and succeeding tlessons teach adding
pennies to a nickel. When all coin combinations up through ten cents have
been taught using pennies and nickels, the dime is introduced and its value

YI

reviewed. Coin combinations to 15 cents using all

Pk

evious possible coin
combinations (pennies. nickels, and dices) are the taught. .in a like
manner, coin combinations up through 2!) cents are taught using all possible

ft
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combinations of dimes, nickels, and pennies. Finally, the equiva'ency of gt

quarter and twenty-five cents is reviewed, and the criterion test is pre-
sented to assess mastery of all coin combinations up through twenty-five
cents.

The final increments of a few cents per lesson proved practical for
the slow learner who does not assimilate the change making process when
larger steps are taken.- The twenty-six lessons also seem appropriate for
'the student with poor adding skills who requires small increments and
repetition that allows for over-learning. When the sequence was used in
abbreviated form for more advanced students this year (several lessons
being skipped occasionally), the data suggested that the program adapts

.well to such use. Thus, the program appeirs to meet the needs of handicapped
students who have the reg)isite entry skills, yet widely varying abilities.

Initial Fieldtest Resul(fs: Coin Discrimination

Subjects. Two students completed the Coin Discrimination Program this
year. One was an eleven year old boy considered to be learning disabled;
the other was a thirteen year old boy categorized as mentalTy retarded.
Both boys attended intermediate classes at the EEU.

Procedures. The Make Change Program was under the immediate super-
vision of Walter Berlin, one of the Team ill interns. As program writer,
Walter administered the Coin Discrimination program to both subjects.
Several revisions were made in the lesson instruction:, because error pile-
up occurred in the first administration. These revisions were incorporated
into the lessons which were used in the second administration of the program
with another child. These revised lessons provided all instructions used
in the second administration (i.e., no further revisions were made).

6

Results. The first subject to go through the revikld Coin Discrimination
Program (J.) scored above the 90% criterion level for correct responses on
Lessons 1,'2, 3, andA4. However, errors exceeded 10% in Lessons 5 and 6
and the criterion test, so each of these had to be readministered several
times before the student achieved a satisfactory level of performance.
J.'s cumulative data are presented in Figure 22.

The revised lessons produced better results when they were Aministered
to the second subject, M. (see Figure 22). M. completed the entire mini-
program in eight lessons. Lesion #5 was administered twice; although the
subject performed above the 90% criterion level, .A, programmer felt the
student should be able to respond correctly at the 100% correct level on
this lesson.

Discussion. The first phase of initial fieldtesting indicates that
the revised Coin Discrimination sequence effectively teaches discrimination
of the common coins used in our monetary system. Because the final revision
was administered to only one student, it seems appropriate to continue the

, first phase of initial fieldtesting next year.
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MAKE CHANGE PROGRAM: COIN DISCRIMINATION
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Initial Fieldtest Results: Bill Discrimination

Subjects. Three students received instruction from this program. Two
of these were the subjects involved in fieldtesting the Coin Discrimination
sequence, and the third was a ten year old boy considered to be both
learning disabled and emotionally disturbed. All attended intermediate
classes at the EEU.,

Procedures. During the first phase of initial fieldtesting, the Bill
Discrimination program was administerec; three times -- twice by the program
writer and once by the other Team III intern. The instructions provided in
the six lessons and one criterion test determined all procedures. No

additional Instructions or materials were employed with the three subjects.

Results. Two subjects progressed through the program in seven sessions,
never performing below the 90% correct criterion level. One subject,
however, had to repeat both Lessons #3 and #4 when he scored below criterion
(50%correct and 60% correct, respectively) on the first administration of
these lessons. The data for these three subjects are presented In Figure
23.

Discussion. The data from the first phase of initial fieldtesting
indicate this program is effective in teaching bill discrimination.
Students found the mode of presentation (slide projection) to be of high
interest, and s-veral students asked to have the program lessons repeated
immediately after the first run-through. The Bill Discrimination Program
is now ready to eqin the second phase of initial fieldtesting at the EEU,

' with particular attetion being paid to Lessons #3 and #4.

initial Fieldtest Results: Money Values

Subjects. Five students participated in this program: the three who
served as subjects in the Bill Discrimination Program, a twelve year old
boy considered to be learning disabled,- and an eleven year old, emotionally
disturbed boy. All attended classes at the EEU.

Procedures. The prograth writer administer-F-1 this mini-program to the
first two subjects. The program was then administered once by an under
graduate student and twice by th other Team III intern. In all cases,
only the program lessons were usdd. No additional information or instruc-
tions were provided.

Results. All subjects achieved 90% correct or higher on each lesson
of this mini - program. In several instances, however, this score was
achieved only after the second administration of a lesson. The mean data
for these five subjects are presented in Figure 24. The highest and lowest
percent correct achieved is atso included for each lesson.

Discussion. The cumulative data reveal the high level of performance
by these five students, despite their initial disparity in age and diagnostic
category. Thus the data indicate that this mini-program is effective for a
wide range of students as long as they possess the necessary entry skills.
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h:AKE CHANGE PROGRAM: BILL DISCRIMINATION
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MAKE CHANGE PROGRAM
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The'Money Vdlues Program is now ready to enter the second phase of
initial fieldtesti g. During this stage, particular attention will be paid
to thOse lessons in which there was a wide range in student performance as
shown in Figure 24.
. .

Initial FiIeldtest Results: Coin Combinations

Subjects. Four students participated in the first phase of initial
fieldtesting for this section of the Make Change Program: the three subjects
involved in the fieldtesting of the Bill Discrimination Program, and the
twelve year old learning disabled boy who participated in the Money Values
Program. All were students in intermediate classrooms at the EEU.

Procedures. The lessons were administered to the first two students
by the program writer. The other Team 111 intern served as-instructor for
the third student, and an undergraduate student conducted the fourth admin-
istration. This last administration was not completed, due to the closing
of school for summer recess. Therefore, after Lesson #8, data are available
for only three subjects. In all cases, the procedures and materials used
were those included in the 26 lessons and 4 criterion tests which compose
this mini-program, Any additional instructions were incorporated in sub-
sequent rewriting of lesson frames and are included in the revised lessons
for this mini-program.

Results. The results of this phase of initial fieldtesting for the
revised Coin Combinations Program are presented in Figure 25. Again, all
students achieved criterion for each lesson taught,,but in two cases a
second administration was needed to achieve this 90% correct level on
Lessons 1 and 2G. Correct performance remained above 90% on all other
lessons, as well as the four criterion tests.

Discussion. The very high level of performance by the four students,
as shown on the cumulative data chart, indicates that the program provides
students continued success in learning to make change. The four subjects
involved in this first phase of irttial fieldtesting represented a variety
of chronological ages and diagnostic categories. It appears that this
lesson sequence is appropriate for teaching change making skills up through
twenty-five cents to students who possess the requisite entry skills.

Since three subjects have successfully completed the entire Coin
Combinations mini-program, these lessons wits) be submitted to the second
phase of initial fieldtesting at the EEU in the Fall.

Current St6tus

rAfter substantial revision, the entire hake Change Program was developed
through the first phase of initial fieldtesting duriAg the past year.

Thus, the four, mini7programs which constitute this series will be submitted
to the second phase of initial fieldtesting at the ECU next year. Because
a new program writer will take responsibility for this program in the fall,
some additional first-phase initial fieldtesting may also be desirable.
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-

The Time' Telling Program

Terminal,Goal and Target Population

The terminal goal of the Time Telling Program is to teach students-to
read the time from a conventional clock (i.e., not a digital clack) to the
nearest whole minute. In this program, the student is taught to use not
only the formal "hou.r:minute".convention for expressing time,, but -also such

commonly accepted phrases as "half past" and "quarter to". -

.

\ This instructional program is intended for use with any student who
does not know how to use Or te,!i time and who possesses the following
requisite entry behaviors:

1. Number 'recognition 1. 59
2. Rote count 1 - 59,

3. Write numbers sequentially 1 - 59
4. Count by 5's to,60
5.' .Count by 10-'s to 60
6. Discriminate between red and black

In order to assure the utility of this program, with students who have
.general or specific'learning:disabilities, the lessons were designed to
allow,for substantial overlearning and frequent review. Supplemental reme-
diation procedures are provided for studep,ts who need'this extra assistance. /

Skill Sequence

The lessons in the Time Telling Program follow the sequence of skills
identified thrOtigh the task analysis 'raphically'displayed in the lattice
for Time Telling (Figure 7)'. This lattice represents an abbreviation of
the larger lattice constructed by Team lli last year, which had a terminaV
goal of "Understanding Time" (Figure 26). Considerations of research
priorities and limited time dictated the decisionto omit the "understanding
time" component from the Instructional program deyeloped by Team III. in

all other respects, this program directly corresponds to the skill sequence
displayed in the lattice for Time Telling.

.k;

\C.

Pretest Procedures

The pretest for the Time Telling Program serves two functions. First,

:t assesses i.student's basal skill level. Second, the pretest indicates
where the student should be placed in the program, if the need for advanced
placement is indicated by the'pretest Oata.

The pretest consists of nine sections and requires approximately 15'
minutes to administer. Specific questions answered by each of these sections
are:

1). Can the student identify the numbers from 1 to 12?

) Can the student count from 1 to I21

) Can the student w-ite the numbers from 1 to 12?
4) Can the student count by ten=s from 10 to 50?

ter
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) Can tneotudept co t .by fives from 5 tp 55t- -PA
) Camthe student ictentifii the numbers from 5 0.55 by fives ?;

1AA':._ 7), Can the'stildent identify the hour: and minute hanagg, ,i

1'4r'-7 a). ,CarOthe.student identlfy the times shown on clocks` set to different,
,_:.., Y+, intervals of Live minutes after each-ofthe hourir, .

,.

. - 9) "7-4n. the student write the-t-n -iii-OnClOcics set to different
.

. - , -..,t,f q.re Nciiltery0IS of five MtAtes after each of the houri7 .

, /--- ( s .-
.

'0. . .

Dtirisig the:nett-year, the Time Tellintlfvretest underwent.substantJal
editilib for the purpose ofcOndensing and clarifying teacher directions for,
scoring and interpreting results of a student's performance, The data
sheets tor":tde-pretesfaere alSo revised to fit .on 5 x'13 Inch,cards because
the original fOrmeRroved:too cumbersomd'and obtrusive. Ho revisions Were
made in the actualOntent'Of the pi-etest sections} "--

. ,. I < 4

ic

k .63

0 0\

tessqn P'rocedur'es and,Materials .- .

/

, ^' The Time Tellipl-Program consists of.five sections corresponding to
... the major subgoa's of the lattice far 'this skill, The'Clock Hand Discri-

mina ion section consists pt 3 le'sons which teach khe student to identify
'the hour and minute hands. -The Hour Hand section, comprised. of 6 lessons,
focusei on the hour hand rip solation. The next sectioil 'of 20 lessons,

Minute Hand, teaches the minute hand, to the nearest whore minute, in
isolati9n.:The'6 lesson Time secttonsteaches students to tell time using
both the hour and minute handsi The final section/Gross Minute,'consiSts -.
of.=5 lessons which" -teach the use,of non7egact.phrases for expressing time.

a , 0 , \,. . ,-
,, The teacher's manual:was-carefully. edited this year to-achieve greater'

1 clarity in the warding of directions' for the administration of these-40
..,,

"lessons. No changes Wete' made in the actual content or sequenciAg of the
lessons; 4, 1

t

, e . . ..

.,
* ..\

ll4' The time telling program's data coection.and data display systems
were modified this year. The needtf a more convenient and compact iiistru-
ment for response near-ding ilas ident fled daring the initial-fieldtesting
of the program., As a result, the large 3 column data sheet we replaced by
a new system Which allows the-administrator to 'record responses on 5 x 8
inch cards. -These data cards are suffciently'rigid,and small-enough to be
scored in the teacherds 4ap.--Ahey have proven so satisfactory that they
have been adopted for most of Team' ili'l instructional programs.

-,< -if a .

".
.

Analysis of initial fFeldtest'data indicated that many students dem9n-
strated two distinctly differenr patternS of correct respondingresponses
elicited in a one-to-one tutorial situation, and those produced independently
on,Written worksheet tasks." Thereforeotwo separate percent graphs are ,

..

used to display the cumulative data forAese distinct modes of responding.
The form developed to dieplay this information is,presented in Figure12.

, .

1

In addition to he teacier't manual,the'Time Telling rrograMpackage
consists of a student workbook and numerous aids. These materfals represent'
a carefully develOped aid tested seque1ce of color and number cues'which
are gradually faded as the student- progresses through the_lessont. Prior
to, the opening of school last fall, thesd materials had been produced in .

ii.e9/*80
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large numbers 4-the media- department at EEU.: Because the aids serve such-
3'critical role in .t#7401-ograrri, one more initiallieldtespnyvas conducted
'using the profeisionally:,pfoduCed Jersions pf the worksheets and plock. ..

aids. The purpoe.of the additional fieldtesewas to check-" any chapipe ',-

n
--

in effectfiveness caused by this productio-process. , ,- , .

, . , %/ .

' I -

°4nitiel Fieldtest Results
.

- Sub'eCts:.'At'the beginning oftlieyear..,. f4o,students were seiec ed. ,

from EEb dassrooni-S.to serve as subjects, for the :last irk -house fiel8tegl1ng

,of tie TiMe Tel ping Progrqm One of these, an etiveh Year'old boy with -,
. Qown's syndrome, attended an intermedUate classroom..' The othdr-student was

a,mineyear old g4r174flagnosed as emotionally disturbed. Dy teaclier reqUest,

-the program was also adminiteredlt6:seiieral students-ininletmodiate and

,
secondary.ciasses aeilie EEU. :Ail-subjects possessed the requisltecnt.,y

Ketiaviors,"but tacheil, the. time telling.skillis tau ht in- progrim.
%

x.,,

';., ' ' ',;

,c. ._..;* '

. '- Procedures. The program was adffinistered to two students by .Dr,

Deborah Smitb, the program's writer. Additional were

conducted by claSsroom teachers-at the EEU, Procedures Specified in thd

, vaprogram:lessond were adhered to strictly and no additional instructions,

Mtt-Crtaf,s-or reinforcement-Were employed. ,
. P

c

- , e ,
. ,

. .
.

Results. The two subjects.df this fietdtesting,performed consistently .-

at or aboyeLiRe 90 correct criterion level on -all lessons administered.,

One,of these stude 'ts did: not complete. the program because she was withdrawn,-

,fr4111 the EEU to,rt tern= to a regular OtOss: he other subject completed the

sequence, althomg thetlexadt mine le -sons Jere- omitted since he lacked ,

' -a

'the prOreaui4ite colAtino skills.

The teachers who administered the Time Telling:Progfam in their own

..clastsrooms reported Xhattheir,students successful,19`cpmpleted the lesson

segue: SeVal of these teachers. hAve requested.lhe. additional materials

heeded-to'impdlinent this' program with More of their studdnti.
_

.

4
. .

4'

phase

The Time Selling 'Program wqs developed.through the second

phas( ofinitiat fieldtesting during the 1972-73 academic year. However,

the rozss production ofbafirials fordt'Semination to"'secondary'fieldtest '

% Wtes necessitated the use. of a prOadctiOn-procese ditfdrent from that used

to prepare the original setiof instructional -material§ for this pfogram.

Before distributingithe instructional program paCk4estfor secondary field-

/testing, the program writer decided to administer the program, using these'

new materialS, to two more bjects at-,tlye:EEU. Also, Several EEP'feachers.

Administered the" proTrmit to s dents in t6kir classes. f. ..-

.
.

.

. . .

The results indicated that the new materials, used conjunctiononjunction with '

the'program lessons, are effective in teaching theskill of time telling.to

'students possessing the requisite entrybehaviors. Furthenmore, the proyram

was enthusiasficqlty received by those teachers at theIEU who employed it

tin their own clasSrooms this year.. Therefore, the'pk)gram lessons were

submitted to final-editing, and thelteaoher's manualvand new data /cards

were prepared for Mass prodUcti4ne , \

, , 7
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:Current Status' .. "-
-

.

9 / I
9

initial fieldtest'Atage of developMent was cqmpletedfor",ihe TiMe
Tplitng Program .this year.: Instr4tional Platerials andstudenf workbooks-
were prbducedi-in sufficient'quantity for Sec6pilary fieidteiting and sixes
for this fieldtesZing NqreseleCted. How.ver.,_delays encountered in.the

;preduction of..\teacher't manuals'and data cards prevented
.

the'program from
,ienter4Rethe,public schools this year.- -secondary fieldtesting will begth
as 'soon as schools re-openintlie fell.

9

, . , -
: -, ,

. llothee'f'astening Program .

Y
o .

.-
- -

.

.,
'N' -

. . ..

Terminal Goal and Thrget Pcp4qation . .. °

.

They terminal goal of the Clothes Fastening Program is4tO enable a.
student to develop,sUfficient proficiency'in the fattening skills of 6utton-

, ing, unbuttqhing, zipping, unzippIng, snappipg'and unsnappOg_to apply,
these,sylls.tq his everyday' dres'sing;and undressihg'needs. In-order to
teach these ski4tt, three mini-prdgrams were written. These programs and
their respective terminal gdals are: (a)zipping--tit independently zip and

-unzip theron't tjosin9:,of a garMent while it is being Aril; (b1.snapping
toAndepifidently'snai5 and unsnap the front closing of a garment while it is
being worn; andic) btittoninga-to independently button and unbutton the
front clqsing of aarment_while it-is being worn'. r

, 4 .
. i',

This instructional program is `Intended foruse wifh students-who have.
faiPLi to learn these fastening'skillsc'but posSess the,foltowing entry

.behdviors:,can tiliadll , can pull; can push', can gi,;sp,.and can imitate.
Y

1 I ,

121..jileriee'
t

1 'Iv

Theilessoni in this program. correspond to the specific conipagepX'
skills identified throusha syAtematic task analysis. This.skilFsequence
is displayed in the lattice for "Unfastens and Fastens Clothes" (see Figure

)27).

The present instructional prtigram does not encompassemery major
subgoal along this lattice ridgeline. ,,The specific' lattice segments which
'correspond to each of the three mtni-programs are presented,iff Figurei 23f
29, and 30.

4 o. <

The 'relative efficacy br fo,rwrds versus'ba Wards chaining of these
fatening skills'has not yet been fully determined. lt-seems tttat -the <

backwards dhaining approach to,proeammiqg will lie,mpse effective for these
fine motor Skills: . If this proves.tqrbf: the case, 'the:final lesson sequence
will represent a revet:sal of portions of the lattice sequence (i.e., the
;last step in a particular motor chain would be taught first, etc.), as Is
t" Case with the Shoe' Tie Program.
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f.' 'Prete t Procedures'

5.

The pretest for the Clothes. astening Program enables the admintstrat
to decide wherestosplace a 'stud

possesses all'the fastening sk
at att.' As presently written
seven sections which can be
specifre questions an'swere

Jr1). Can the stude
2) Can the stude
3) -.Can thestud

nt.i the program; or if a student'alrea
lls,not to place that student in, the program
the Clothes:Fastening 'pretest consists of

dmintsteiedytkapproximately 15iminutes. The
by each of,theSe sections are:

. " .

fasten-Ansi-unfasten hit-own coat?

t,41SctimPriate a cdat.from,othqritems of clothing?
nt popt to the parts0 his body which-are. q

... 0 -referred,t in the verbalsdrections,for this proven (i.e.,.arm,
elbow, hand; and head)? , , i, . . 4, N

,

., .

4) Can the 'tudent tmitatefthe teacher's grosS'Motormoveinents s .

ms `and head ?` '
. :

,

?student'iip,-snap, and button-the appropriate fastenIng
.

using a
5) 'Can th

vests
, 6) Can

he

we
7) C

I

he:student_string hree,headt with eithec hand (i.e., does-",
wss;the fine motor skills of pushing and pulling, as

1 s,the eye' -hand coordnatton necessary. for clothes. fastening) ?,
n thestudent stand uptight for the period ofine required

o complete-tpe-taiks for this pretest?.--.

Thi program was conceptualized during the,past/4yeAr and is currently
in.the iist stages of initial writing,and fieldtesting; therefore, the
pretest(described here istentative.' it is uncertain whither the ski,t1
assestid *section P-72(tanding upright for an extended period of time)
Sys needed for successful' learning of fastening skills. The criteria for
adeqUate proficiency in fine motor and eye-hand coordinatidb, as assessed

,o through a beagt,stringing task, have-not yet heenpecified for this program.
F ,

.Lesson Procedures and Materials
4, t . , . .

.
.

,.
,.1/4 . .

I The Clothes Fastening Program 6nsists of three mini-programs,'all of
which were,cOnceptualized and written_Adting the past year. ,Instructional
materials for these.prograTs werejal..*OVesigned and constructed this year.

. / At present, the entire program consists of17"lessons. - ' ,

Ztpping Program. TRe Zipping' Priitgrani is comprised ,of five lessons.

Thf first teaches the student chow to push the 'slider down toithe end.of the
zipper -track. in-the,second:lesson,-the student engages the_zipper.by
himseM and in the third he 46 it,up and iets,"The talon so&it locks. In '

the fourth lesson, the student'untocks the,talcin, unzips the zipper and
disengages it. As presently written, thes,e,first four lessons call for, the

.student to perform the tasks on a zi.pper,bpard, an instructional aid.found,
in thiny preschool and, kindergarten classrObas. The WO" lesi9n tails for
thestudent to apply the skills taught in the first four-lessons fo zipping
and unzipping.the'frent closure on a speciAlly detiOecl,vest)wIth a large, .

jacket-type zippers

W 4

r 44-
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Sna0PingProvam. The 'Snapping Program was also written as a five-
lesSon sequence.. The ftrst four lessons,call for the Use of a snapptng
board: On this.boaePd, the Student first learns to -press the snap .closed

. .-
.

after it has been correctly_positioned by.the cldminiserator. ,In the second .

leison, the student learns the correct methodsof. graspirig,the-two sidei of
a snap closure and completes,the snapping proctss. in the third. lesson the
Student must correctly position the two sides ofsene snap ciosurec-and '

complete the entire chain:. In the fourth lesson, the student,idarnsito_ ,,.;__
unsnap th Aloard. Finapyc; in the fifth-leSsom, th6 studeo4,weaes-a specially

I
designed /est and applies these skills to the snapping and unsnapping of,

. ,

the vest.
. , .

-, ,' 4 ,. 1 ,

'

,

.

Buttoning-Program. This mini- program consists of six lessons. and
onecriterion.test. The first three lessons Involve thee use pfia buttlop board ,

and teach the following skf 0irs:'.icompleting the buttoning process ,by '

pOling through each of three 154tolis (inserted en the butted holes by the
instructor);. 2) holding-the two siceel of the putton closure,COrrectly ati-0.1

completing the buttonihgpfoces0 ("after the instructor has posttibned the
.tao sides); and 1), independent buttoning of all three buttons. 16\the next
twb lessons, this sequence-is-rePeated as the student wears.a,specialy
designed button vest with,a front'closure consisting of three large buttons. /

,The sixth Lesson .teaches thkstudeni to unbutton the ,vest and. requires him..
to demonstrate mastery of thiiskill by correctly unbuttoning three con -
secutive fimes.

-
- I, ,. .

0,-,,
t , t.

,

,- Several major questions about this: instructional program remain una; wered.
First, the relative efficacy,of forwards chaining (used in the lesson /
sequence for zipping) and backwards chaining (used ih the lesson sequences,
for snapping and buttoning)''needs to'bdetermined: -Additionally, there is
,a need to investigate the efficiency of.teaching'these skills, on fastening
boards before teaching bile student to faste; a garment while it i$ being -
Worn. The orlginit mini-programs incorporated these boards *becSuse of .

their common availability in many classrooms. Since the visual and kenesthetic
`perspectivQ,involved in fastening on a board is quite different from that
gained when fastening on thetfrolt of one's own body,' problems encountered .

-.in transferring. these skills fraboard to vest may outweigh the advantages
of first learning to perform thesersAlls on alastening board. Fihally,r
dOe to the learning Characteristi9s Of the target population foe this
Programcit may be impractical to assume generalization from ayestto the
chlid's,own clothing. Therefore, these mini-progrags may. need 6 be expanded
to include specific instruction on different types and weights of clothing, .

sizes offasteners, and konstruction of fasteners (e.g., nylon vs. metal

/,
\

.

zippers). ,

l''

. a
,'.

1 Initial Fieldtesf Results;

r
S,

Subjects. Eight students served'as syhjects In the first phase of
. initial ieldtestin9 for the Clothes FasteNng Program. These students,
all 5 years olde were,selected from the EEO's Preschool for developmentally
'delayed children and the Down's Syhdrome Kindergarten. All demonstrated
tKe hecessary.enti-y behaviors' but dtd not have the fastening skills t:.,..ght
by' this program. -

-

fs.

t



"r
72

. .

Procedures. Lessons for each miniprogram were written to correspond
,tb.the sequence of steps identified through, task analysis and displayed in
the.' lattice for Clothes Fastening. As thi? was the first phase of initial
fire.idtesting, the ,lessons were. revised and rewritten on a daily basis in
accOrdance.wi th Student performance. data."

Results. In Initial fieldtes ting,student performance was highly
erratic and error pile-up was often ericoutitered. This is 'not uncommon for
the first 'yersiori of any ins ructional sequence and, in fact, is the
raison eetre for Team IIt'g highly structured approach to instructional
pi'Ograin.deyelOpment *Ott,the basis oF the pata collected, the lessons' in
fKis program have been substart frequently rewritten:, As yet, no
:student has satisfactorkiy com. pregiartr sequehte; therefore,, no

' data. I be p teqinted tier*:
t, ". t

.4 Discus's ion. Initial' fieldtesZ. results hive 'ra!sed many questions
abouer the sequerkce dotmaterials employed in these mini-programs. A .4

verttofi of the pregram,rs,bstituting the use of -fastening vests
Vor tfiela-gtening boards Balled for in many, leisons, will be included in

.the neat fieldte$ting, Additionally:, the merits Of forwards and backwards
chaining of these skills Will careful ty andliged through further field=

. tOting. r
- ?..

:., : 1 i
'1 EUrrent SttOtUS ,

44 %
I g, ......r.

...,
% ,r."

. l ky
4 .., ., .

The Clothes Fastening Program IsJin.the first phase of initial field-,

teSting. Because oY the relative.'brevity of the three mini-program which
.0 .t.....makaak up thj. s grogram; it is anticipated that4he first phase gan be com-

'.
Olfitd by the end of Summer Quarter. Therefore, the program should be

ad.

0 ...4.
ready. for.theJsecond phase of inAial fielcitesting whenschOol reopens in

' the falls ,Thdseit is reasonable to expect the Clothes Fastening Pralram*

to enter the secondary fieldtest stage, next winter.
.

, . ,,,,r'
Terminal Iloal and Target Populaiin.

._,,.- -`} k <0

. -The terminail goal of'the Cler lievurement Program is to teach the
\, i

. correct use of a'12..itich-r4,14r. The threefold-goal is toteach the student
to use the rulir. l'n 'three ways: 1) measure line segments; 2) rule paper;
and" -B) 41-vide line segmehts tnto equal -pirts. The prelgram is intended for

s,) use.wrth any sit dent who tacks'. these 'iuler measurenient skills but who
-

4.-.

. possesses the necessary entry, behaviors. .. -

-:le . - ._

, i4. The tpier equi si te skk114 for the first six sections of the' program, are:.
grasp motion; turn thoti'on; *count end identify xiumberi from 1 to 12; precise
use of penc41; idenify,iuler; concept' of),.top and_tottodk concept"of frac-

4= tions; write fractions, V8,...1/4, 1/2. 4-iy_ifipplementaKiesson Sequence was.
written this yeaf to ceach these.frgction' skills to ptudents possessing the14

other entrybehaviors, 1ith these, skills, a student may enter the sections
which tea,h measuring line segments and rdl/og paper however, these skills

i N ., ,

e ., , .i- -- Z,
.( -I-

c y

The Ruler Healurement Program

a
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are not sufficient to meet the goals of the final\two sections. The
student must shod proficiency.ln simple division by two anefOur to enter
the final sections on dividing line segments. The program is written so'
that even those Students who lack the skills necessary to complete the last
4two'sections May/enter and complete the first six sections.*

S1011 Sequenc,

The eight*tections of the Ruler Measurement Program (indicated by the .

criterion tests) correspond to he major subgoals along the ridgeljne of'
the lattice for Use's Ruler, presented in Figure 31. oSimilarly,,the content
and arrangement of the individual lessons foil& the,secwence of skirts or-
enroute objectives identified in the initial task analysis. The fic.pte

three sections teach the student to measure lihersegments to the nearest
1/2, 1/4, and-1/0.inch, using a 12 iqch ,ruler,-; The next three sections
teach the student to rule lines on a blank sheet of paper in the same place
as they lines already drawn on a model. The final two sections teach the
student to divide line segmenii into hatl4es and fourths. The student may
.not enter any of'these sections until e Masters the skills taught in the
preceding sections.

Pretest Procedures

The information collected through the pretest for the Ruler Measuremept
Program answers the following questions: v..

1) , Does the student possess the fine motor control to graip and turn
a ruler?

-
2) Is the 'student able to count rrom one to twelve?

0 3) Is the student able to identify the numbers from one to twelve both
sequeritially and out of,order? '

4) Does the student possess the fine motor control to Manipplate a pencil
through precision tasks ?

5) Does the student understand the concepts otopsand bottom?,
6) Does the student understand the concept of,fractions?
7) Can the student write fraOtions?
8) Doe( the student have simple divison skills? if,

.9) Does the student understand the conceptef the starting and ending .4

points Ota line egmtritt?

10) Is ,the student able 0 mark off 1 int;, 1/2 inch, 1/4 inch, and 1,8
inch increments of a line_using_a ruler?

11) Is the student able to measure line segments to the nearest
1/2 inch, i/4 'inch, and1/8 inch? /

12). Is 'tie student able,, to rule paper?

13) Is the student able to divide line segments ?
An affirmative, response to each ofthe first seven questions/is prkequistte
to the student's entryinto tHeprOgram. Question.8 refers to .the additional
entry behavior neededor placement in the last two sections of thwTrogram.
The last five questions correspond to the.major skills taught.iwthe,program.'

Lesson Procedures and Material's ,

The Ruler Measurement-Program, written during the 1972-1973 academic

.
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year, consists of 36 lessons and 8 criterion tests. The criterion tests,
spaced throughout the seqUence, assess a student's mastery of specific.

7...ski1s.taight.in preceding lessons. Successful completion (at least .90%
&irrect) of each criterion,test is required before a student may progress
to succeeding lessons.

The lessons are written in the three column format
,,and are intended for administration on a one-to-one basi
includes the use of two different types of instructional
consumable aids (plasticized models and a sequencecset
and approximately 150 consumable worksheets.

described earlier
s., The program
materials:.-non-

of plastic rulers),

- On thebasis.of thesecond phase initial fieldfest data, several ,

aspects of the Ruler Measurement Program were revised this year. However,'
neither the number nor the format of the lessons was altered significantly:.

To increase.clarrty, the teacher's direetons were AlLised. Many

remediations were added for lessons in whichfspecific student errors were
repeatedly encountered. Additionally, division Skills were no -longer con-
sideied prerequisite to airy into; the program. A student not having these
skills,Buttheeting the other prerequisites-, is given instruction in the
first-iii sections which cover measuring line segments and' ruling paper.
Thus student; can enter and complete the program without having contact-
with thefinal sections. Finally,"the student res.pohse.1 were revised in
many instances. The resear;chers.found that breaking mult.ipie resporises
down into their component parts facilitated the administration of the
program.

.._

Several new materials were developed thks wear. These materials t,+

included a few replacements for dot -to -dots, and more importantly, the ...4' V
revision\of three aids: L-13a, L-16a,.and l-19a. The originals consitscl
of divided aids: one with 1/2 inch increments,-one with 1/4iinch increl
ments, and one with 1/3 inch increments., Each newinch was 4nitiAtikgith

of the aid.
a colored space. *The lines separating the spaces were as" lorik,:Vile:Wdfl4'

,..../,

\..

,

4 . t,

The researchers fount hat the-lines (all the 'sal ie##'1 quOing 4.

3
the width of the ruler) separating the' spaces were con ding te-,ht VpidenC.

The, student was unable to distinguish between the.,1,-1Y21,474, nd 1/0.

inch increments. The researchers, also found that the .cblors,were udiecessary
in recognizing spaces. . , ' ' 1' N
. ..

0 , I
)

,....<

The new aids show lines,of differing length separating the spaces. _ %, .
iThe lengths correspond to Vie size of the incremenf; e.g. ,' fh onget 1 ine% .,....4. ,

designates-1,inch, and the shortest line degignatp0/3' inch.. This form4. ,-,,,,,., ,.

is the same as that found on a hegular 12 inch:ruler. the len II' inFrement '. ,f ',..;.?,

of interest is set apart by darkening its bound4ry ljnesp\ ThusAlit-ruier-- -Ay .

aid establishes increment size and is easily-faded out tb be eventually
replaced by a requiar.ruler:

,
.":'%

. ---,( ...d

, :4- t'
4--:e

..
r -.

The systems for data collection and display employed in the RuFer .
r

.

Measurement Program were also refined this year. In thts interest of greater
manageability,.the data sheets were reduced to fit on 5 x 8 inch cards

1444/7441s
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14

which can be scored in the teacher'tap. Additionally, a cumulative data

form was developed to prbvide a concise record:of a student's ptogress

_
through the entire program.. This form ellitinates the necessity ofgoing .

through all the individual data cards when. only a general overview,of the
student's performance-rideiTF6d- .(e.g., far parent conferences) and also

',
N

providese concise record for the student's permanent file. A copy of this

form was presented In Figufe 10.

Initial Fteldtist Results, 4

Subjects. Throughout,the academic year; foue studenti participated in
the second phase of initial fieldtesing of the Ruler MeasUeement Frcv,eam.

All were students at the EED. One was an eleven year old boy with Down's
syndrome from one of the elementary classrooms. One was an eleven_jeor old
boy, considered learning disabled and emotionally disturbed from an inter-

mediate classroom. One was a,. twelve year old learning disabled boy in an

:ntermediate.ciass; The fourth subject was'a thirteen year old boy with.

teaming and language 'disabilities,

Piocedures The'Ruler MeasuremenfProgram was under the immediate.
supervision of Mike Roe, one of the Team 111 interns, who administered-the
-program to three subjects. Waiter Berlin, the other Team ill intern,
servedlasiinstructor for the fourth subject in the program.

The lessons provided the instructions used during this phase of initial 't

fieldtesting. Any additional instructions, clarifications or materials
ere either incorporated into the revised
ted remediation techniques.

provided by the instructors
lessons or were addedas sugg

4
Results. One of the subjects was withdrawn from school-and did not

compliTiFjprogram. He had progiessed through Lesson number 16, scoring

" 100% correct on every lesson. The last subject to wbordthe-prOgram.was

_ 'administered did:not iucaessfully complete the-program for WO reasons: '1)

he lacked.ttle fraction skillsowhich were later...modeprercquisite to entry

,into the peogram, and 2) lack of time due to the closing of school for

siimMer,recess, which madOt impossible to provide the neededltemediation

:- in these skills.

Thus, only two subjects, T. and B. successfully completed the program

thisyeor.. As neith of,these studfnts possessed division skills, the

last six lessons; wo tericn'tests were not administered. On entering,

the*ograci4 T. did not os ss any fraction skills and this lack isre-

'fl Cted in his initiaf. erformance on Lessons number 15 through 22.' A

supplemental lessOn seq once to teach these skills was concurrently written

and administered to thi 'tubject, enabling him to complete the measurement

-lessons. T.'s dat are presented InTgure 32.

B., the,secon (subject to comOlete.the program this year, d attic]

that he was prOTici nt in the prerequisite fraction skills on theRuler
Oeasurement Pretest. This ttudent was_able to complete the lessons af4or-
ilbove the 90% crkorion level on all but two days. ,The Administrator

. irepoeted that bfrhavior problems accounted for the low nuMber of correct

,responses on these twOdays. B.Isdata are-presented in Figure 33. '

t
-

I
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Discussion.- The data from the second phase of initiaL fleidtesting
indicate that the Ruler Measurement Program is effective in teaching the
skills of measuring line segments and ruling paper. Because ne_student_wii
found at the EEU who possessed the necessery division skills,but was deficient
in` ruler measurement skills, the lessons which64ach division of line
segments Were not administered this year. Howenr, the. pregram is now
being,prepared for secondary fieldtesting and it is hoped-that:students who
can benefit from the line division lessons will be available in -this 'larger
population. ...)

,

. \

"'Current Status-

'; -the Ruhr Me4surement Program, written by Team.111 during the.1971 -,
1973 aq,demic year, has now been developed through the-second phase of i

I. initial fieldtesting. 1.t is being edited f'r publicatiOn in an experimentOy
.,..edition.. MonCensqmable materials and consumablejtudent workbooks.are . / -.

;petng produce0 (n .multiple packages. It Is,anpciTated that thid work" will
.

be completed by the 1974 Fall Quarter. The krogram will thenbe submftted,
to secondary fieldtesting in the public schies with a sample of approxi0a4gly. ..

50 subjects. 7 A supplemental lesson sequeke 1to teach the prerequisite
fraction skills for this pr6gram was written ti' is year.' Second phaSet% : '','

initial fjeldtesting will be conducted for these lessons at the,EEU(during . ,

Fall Quarter. ThefractiOri lessons will then to sulimitted'to secondary i;1, h

. fieldtest in public schools', as supplements ti) the miler MeasurstmentPro00m.
-;

% ,t,- ...x_' - ,

.%,

. The Metric Measur) pment.Rrogram "--

, .
.

,

Terminal Goal andTarget Po ulatio

. -

The terminal goal e:_iiibMetric Measurement Program'is to teach tie
correct use Of a thirty centimeter metric ruler. Specifically,,the student
in this program is taught 'to use the metric ruler, in threemays: 1) to
measurecline segments, 2) to rule paw, and 3) to dividelline,segments.,-.--

/ :.
A

This program is intended for use with any stddent who-lacks\th metric
measurement skills and possesses the entry behaviors ideOlfied In this
lattice. These prerequisite Abjlities are: grasp' motion;'turn motion;
counts and identifies numbers from 1 td 100; precise use of pencil;. identify
ruler; concepts of-top and bottom; concept'of fractions; writes. fractions.. .5

1/2 and 1/10. .These,skiils arwecessary for the completion of the first. .1'
six sections--measuring tine segments and rulihg paper. They are not .

sufficient, however,' to meet the goals of the final two'iections--dividin*.
lin# segments. The individual must show ereficiency in simple divisior 'r

, 'two and ten to enter the final sections. This program i written so that ,,
s 4

those, stOdents who lack the skills necessary to complete he final sections
maiienter and complete the f irst six section

14
. - k

.

, \ f

Skill Sequence

.

The eight sections of the Metric Measurement Program 'Unslicated by,s..bo.

- f In Figuret34. Similarly., ti4
.

. i 4

criterion tests) correspond to the major subgo41s.along the ridgeline of
the lattice for Uses Metric Ruler, presente

(, I.
$
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content and arr angement of the individual lessons follow the sequence of
skills or enroute objectivesoidentifieein tpe initial task analysis.

.The first three sections teach the student to measure line segments
using a 30 centimeter ruler to the nearest 1/2 and f/10 centimeter. in the
process'the student.learns the-equivaiency of 1/10 Centimeter to 1 Millimeter.
The next three seWens.teach 'the student to rule vertical and horizontal
Ilnei on a blank sheet of ,fiaper in'thesame place. as the lines already
drawn on a.peimanent model. The final two sections:teach'the student to- : 7

divide line segments int6Lhalves and tenths. The student may riot enter avy
of these sections until he masters theskills taught in the preceedirig
lessons.

Pretest Procedures

et.

The information collected through the'prefest for the' Metric Measure--
merit Program answers the'following;questions:

1) Does-the student possess .the-fine motor control to grasp and; turn;
a ruler? . .

.

'2) Is the student able to count frock 1 to 100? ,

3), Is the student.able.to identify the numbers from 1 to 100 both
sequentially and out of. order? . . .

4) Does the student possess the fine motor control to manlpulate_a pencil
through precision tasks?

, 1.
5) .Does the student understand the concept of 'top and.bottoM1
.6) Does the student understand the concept of fractions?
7) Can the student write fractions?
S) Does the student have ,simple divisoskills?
9) '.- Does the student undeestand the congept of the starting and an .

ending point of a line segment?
.

10) IS the studedCable to mark off 1 centimeter, 1/2 centimeter, and
,

1/10 centimeter increments of'a line using a metric ruler?
11) Is the student able to measure line segments to the nearest 1 centi7;:

.meter,'1/2 centimeter, and 1/10 centimeter?
12) Is the student able to' rule paper?

- 13)' Is the siiihent able to divide line Segments?

.
.

An affirmative
.

response to tach'of the first. even questions is pre-
requisitSiO they student's entry into the program. Question ,8 refers to
the,additional entry behaviors needed for placement'in the last two sec- '

. tions of this program. Finatly, the last five Obstions cor'i-espondto,the
4 major skflls taught in this program.

Lesson Procedures an&Materialt
.

The Metric Measurement Program was conceptqplized, latticed and written
this year in response to a growing need for this type of program. Many .

,

eciticators, feeling the impact of the Senate's Metric Conversion Act of
1972, now recognize this as an important skill for todayts students. Very

. few materials or programs Are available for teaching thiiskill, especially
6 students, with learning handicaps.

.

,',1
L .,

r

4
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When work began On the Metric Measurement Program last fall, Team
Iii's Ruler Measurement Program'wes already in the second phase of initial
fieldtesting. Since the skill sequence for these two programs...is very

similar, the, pro gram writer was able to prOfit from the experience gained
in the-development of the lesson sequence for. ruler measurement. The

Metric Measurement-Prograh Was developed through the, first phase-of initial
fieldtesting in just three academic quarters. Additionally, a supplemental :

lesson sequence, similar to that developed for the Ruler Measurement Program,.
was written to teach the prerequisite fraction skills for this program.

(

The Metric Measurement Program consists of 32 lessons and 4 criterion`'
tests. The criterion tests, occurring. throughout the sequence, assess a
student!,s-/Mastery of the specific skills taught in preceding lessons:
Successful completion (at'least 90% correct). of each criterion test Ys
required before a student may progress to succeeding lesson's. Thb letsons:
are written in the three- column format and are intended for one-to-one
administration. The lessons in this sequence call .for the use of many
specially designed instructional materials. These include approximately
115 consumable worksheets, 16 non-consumable measurement aids,'and a
series of 6 plastic metric.rulers which provide gradually reduced cues'and
increasing detail.

Only a. few minor revisions in this program were required on theW basis,
of initial fieldtest data collected s year. Some sections of the teacher
directions were condensed or 're-worded to increaseclarity. Originally,
several lessons called for multiple student respontes; these were broken -,

down into component parts to facilitate administration. Vinatly, suggested
remediations were'added to a few lessons in which errors occurred frequently.

S

Initial Fieldtest Results I,

,
. ..

-Subjects. Five, boys, all students at the EEU, served as. subjects-for
the initial fieldtesting of the Metric Measurement Program,: Threp-of these
students were eleven years old and one was ten yeafs old. These four boys :, ,..

were diagnosed as learqng disable'd4and were enrolled, in an intermediate
class. The fihh subject, a-thirteen year old boy with learning and language
disabilities, was enrolled in the EEU's demonstration classroom. --t4

4.

4: . ,''

ProCedures. ,The Metric Meaiurement Program was under the immediate i.

supervision of Mike Roe,'one of the Team III interns. Mike v.s the program,
writer and he administered the sequence to the first,three students.
Walter Berlin, the other Team III intern, served asinstructiOrlor the last '.

two students. . . / ,

, . .

The lessons prqvided the instructions used during thl phase of initial
fieldtesting and were continually revised to refleot data74nput% Thus all

instructions, clarifications and materials used in this fieldtesting are
included in the revised version of the Metric Measurement Program.

Results. The student response data for this program remained consis-
tently above the criterion level. -There was no lesson on which more than
one student performed below 90% correct on the first administration. '

'Because Of the very'llmited'variability in the data for the inittal'field-
,

)
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test'sublects, their mean scores, expressed in terms of percent correct,
are presehted.in.Flgure 35. The means were computed, as the .percent correct'

1 divided by the number of administrations of that'lesson. Thus, if a student_
scored,190low 90% ona pafticular lesson, that lesson'worild be readministered
and both scores would be figured in computing the group mean fdr that
lesson.

,

Distu5sion. The date indicate that this Instructional program is
effective.in teaching metric ruler measturement skills'. Because of thehigh
level entry, behaviors required by this program, and the limited population
available at the EEU,,it may not be possible to includeas large and varied
a sample'n,the second phase of initial' fieldtesting as.Would be desirable.
Mowever;.if feedback from,one or two more administrators 8t the EEU supports
the data gathered in the first phase orinitial fieldtesting, this program
will, be prepared for secondary fieldtesting.

'Current Status

Thelihric Measu ement Program was latticed and written during the
past year. A supplefiental lesson sequence to teach prerequisite fraction
sktiljs was-also written: The first phase of Initial.fieldtesting, involving
fEve subjects, deMonstrated the effitacy of, this program. Thus it is now
ready for the second phase of initial fieldtestingadministration at the
EEU by one or two additional administrator. This phase should be completed
in the 074 Fall Quaiier: .The program wil thentbe edited and materials
prepared for secondary fieldtestjng next winter. ...

-.. ,

- SuMmary
.

.

, .

Durjng.the past ;two years, Team IIi I conducted research on a prototypic
,

model. for the de,!elopment of efficient and effective instructional programs.
The model stipulates many steps ip this developmental. process. According
to this model, there are, ten stges through which the programmer should
progress ,in the creation, refinement, an'd validation of an instructional .,.

sequence. These stages are:

1) PossessiirereqUisite knowledge,aboUt'basic learning principles
4 and the particular subject areabto be programmed.-

2) Make primary decisions regarding specific prograM gplt and
1 target popplation.

t,
3) Develop lattice for program to display task analysis Of the_

", skill sequen"ce. :.

'4) ,Develop pretest package to assess entry behaviors and target
skilri: 44

5) tide on program's.forma. .''
,

6) termine initial fieldtest population. r
,7) nitial fieldtest (concurrent with lesson Aiing).
8) - Secondary fieldtest. .

9) Final fieldtestof%entire program'.
10) Produce and disiemilate instruction -program.

(*I NI'
2t

,
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0 During the
.

19,73-197/f adYagMi$ year, the efficacy of

tvalolted through thedivelopmInt of several instructional programs.,,
jeldtest data gathered in thi research '§eaerally validated, the major
components orthe prototypic.modell 'Several-prOcedural modifications were
,made as student data and adminiserator feedback Indicated the need for such

, ,e
revisions:

.§'' , .

=4---The importanceelPiorevitfy and clarity 'in teacher directions' becaM1K
N.

-. ,: .(71dent when` several pr9gram pretests and lessons required rewriting, this
. year- Sinilarli, convenient prdck ..res(needed So'be devappeatfor-fecOrding

raw dati (.e., specific student responses) as'lessons were administered.
' it was'-also necessary to aedign Abropriete charts to display cumulatiVe

data' fdr each' program. Data Presented :In these forms provide aeoverview
, . /,of

.
a studentrs progress through a particular instructional eqUence.

-1--

. -The modified\la ice system-for wk°1yig p;oi/ed-Wbe especially
-.:

... applicable mthe nee dl-of.elassroom4teachers at the ECU. Many of these
.--teachers,mastered the ,Vatticing tchnitlue through independent reading of a

'' working paper Wrieten'by Dr.. Deborah Smitif which describes the procedures
'involvedinvolved In lattice construction: These t9achqrs reported that lattices .

1 ,served as_usefUlguldes for daily lessopeanning: .

,

. ,

- The-most significant,refinement of thOirototypic model made this year
was the4gxpansJon of the Htierfieldtist stage to include two distinct
phase.: This hroidificationwas madefOr two reasons: it to al116-4.for estential

feedback from oneorAwo administrators in addition to the progranOwriter;'; ''

and 2- to provide lesson data from students of:varying ages arid diagnostic' C
categories., This seem& phase enables-the Oogrammer to evaluate both the
accuracy of the entry behaviors criteripkandthe efficacy of,the developed

. 4 .lesson seqbence,
._,,, . -

y

...

past
.

_.:.---

'development of;fiveinstructio4al programs **cordan -with:the, pro-
During the .pastyear, Team ill's research..involvede4the continued

,

. -

cedures specified,in'the prototypic model.' A sixth program (metric ruler )
".. measurement) was conceptuaLixtd, latticed and,written. 'Additionally, four

auxiliary programs wexe,011ated during the, past year.
.,-

"'

4 . <
, . ,
, The,Shoe-Tre Prggram was adanisiere44t the EEU this year to s6c-

students ranging in\age frOm 5 to 18 years old. On the,bAsis of Ota
collected in this:second'phase of initial 'ialdtesting, several revisions

'were made in' the less6n sequence, ana new remedtation sections were'added.
ate( final editing, the ttaCs manuals for this program were prodticed
and d14ribUted to putNic school special educailon teachers4for Secondary
fle)dteSting. ihis secondary ficldtIst population includes approximately'w,
50 studpritS,.rangini*;Jnage from 3 to 13 years. 'Student performance ,data
andteactter feedback f, this fildtesting will/becollected in the 1974
Odil garter, i, l

A I.

The Make C nge rogram ilJtiderwzsiVaut,L....t-I ...t.r....".. 43.1. roar.

' Three mini-progr rfavolopc!a doring the 1-972-1873.academic year -- Coip

olscrimfn .etion Bii) Distrimi dat onicind Money'Values -- required rewriting.
1

..ik fourth mini rpgram -- Coin Combrnetrons -- was written to teach the

ski.11 of count ng up sums of money through25 cants. The entire revised
.

''''' ' ' r
C t .

r4

,z./8/45g
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\sequence was administered to several students at the'EEU. The subjects for

this first phase, of (nitlal fieldtesting ranged in age from 10 to 13 years.

The second phase of initial fieldtesting will be conducted fgr the Hake
Change Program in th6 1.9741A11. Ouartert,

Initial fieldtesting of the Time Telling Pr am was completed during

the 1972-1979.year. However, two additional_ in-h se'administrations were

conducted by the program writer this fall to assess the efficacy of-the '

mass produced instructional aids. As this data -indicated Oat the new aids

. .did not reduce the program's effectiveness,:the teacher's manual was prepared
for multiple production;. ecause,of delays. in the printiro of data sheets
and teacher's manual's, it was(not poSsible,to distribute this program to
secondary fieldteSt sites this year, Therefore, the Time Telling Progrm:
will be submitted to secondary fieldtesting when the public schools open in
September.

Thetlodles Fastening Program, althoughtpreviously latticed, was
Oritten,dpring the past year. The three mini-programs comprising this
sequence " zipping, "snapping and buttoning -- are.presently undergoing the

first phase -of initial fieldtesting. it is anticipated that, all initial

fieldtesting for this program will be completed by the' end of the 1974Fall
Quarter. I

r.
Team Lli's Ruler Measurehent Program underwent the second phase of

initial 'fieldtesting at the EEL/ this year with a sample of students ranging

in age from 11 to 13 years. This data supported the efficacy of the program

and materials. Therefore, multiple program packages are now being prepared
for secondary_fieldtesting in the public schools this fall.

One new pl'agrami, designed to teach the skill of using a metric ruler,u

was conceptualized, latticad.and written through the First phase oflnitial

fieldtesting. this year:

and
Ruler Measurement,Program was administered

to four students, 10 and 11 years old, at. the EEU. This student data

demonstrated the efficacy of the prograth in teaching metric measurement

skills. Therefore, 'the seconA phase of.initial fieldtesting will be con-,
ducted for the Metric Ruler Measurement Program during the 1974 Fall' Quarter,

. Four Short programs-wei=e written this year as auxiliarles to existing

programs. The are: Shoe Lacing; Shoe Lace Tightening; Simple Fractions
11/8, 1/4,'and 1/4; and Simple Fractions 1/10 and 1/24 When initial field-

testing is completed on these programs, they will be secondarily fleldtested,
in the public schools .as sunplemeRts. tcl.the Shoe Tie Program, the Ruler

Measurement Prograth, and the Metrit Ruler Measurement Program. :

During the coming year, TeaM III will complete its research on the
prototypic model forIcreation of instructional programs. This model has

been refinecLip the past two years in order to makeit Wore efficient and A
broadly applicable. It is hdped that thii prototypic model, as well as.fhe
instructional programs developed by Team ill, will,be disseminated to:a
large number of special educators when this project is concluded'next leare
Through this dissemination should.come improved educational programmipgjor
'handicappild students of all ages and Levels of ability,

I

.. C.;

I
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Apoendix

The Shoe Tie.Program

Teacher's General Directions for Shoe Tying Program

Essential Terms, (111ustrated glossary) '

Pretest

Lattice

Data Collection

Lessons:

Lesson 1

lesson 4,

Lesson 11 ( Last lesson in this program)

Remediation Lesson
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I

Teacher's' General Directions for Shoe Tying'PrOULIM

This instructional program was designed fOr individDalaed'adMin-

,.Do not use the
.0 t -

Each lesson was designed to be given on a ,separate day.. Since the

grogram is relatively short and 0e,ptudent needs to absorb each section .-

Ipetore.momtng on, it is not recommended that more than one lesson be

taught each day. Should it be needed,''the Remediation Lesson may li"e

used 'at any time during the sequence of the lesions.,

Pre - reading the lessons -

.

,

(' Before teaching.a.lesson, be certain to pre-read the ihstrUctions

carefully. cy.Practiceeach ef_the stepa-tintir they seem. natural. to yo>,
Be familiar with all of -tie steps and demonSttation'srequired, and with'

the instructions-you say t4 the student. All directions sliotild be

followed exactly; all instructions should be stated:word 'tor word.;
.. . -

-

.r. .

.

1%

.

Materials, ; ',

J. 40'

, "),,.

Be sure to have the necessary materials readily available.kOrthe

administration of this program. These materials are-listed'at.the..pp-:
4 the pretest; and eaeh lesson:: The.demOnstration she may be qlny'shoe

with tie-laces (4..--an adult'S tennis shoeor a hikihg boot which is, ,-

1errgq,,enpuhto, be, easily tied. . . .. )

, ,

criteria. 4':.'' ...r. , ..

...0,
.

, % * 7,.,....../ : !,,,4! 4 ' .'
0

' (
4

I i ." ' t ,

.. The criteria or goals fot.each lesson --tte skills -.the student is,

expected to. possess before moviiI.iiOn to the next lesson --are'described

at the top of eachlesson. Typically, in this program the Student must

_perform the step or sequence correctly three consecutiVe*times,': This

means that the student must perform the lesson's goals which are listed

as the.criter*a, three times correctly without errors in betliedn. If .

the student first performs the-task correctly but' misses on the second

trial, the count of co'rrect trials starts over again.

A precise verbal response should not be demank"of students with
.

. . 0

limited verbal ability. Accept any approximation of the requested word

or phrase,' or if the student hiino speech allow him to indicate man-

.

ually, (i.e.
/
point, gesture, imitate) the correct.respodse.

I .,
.

If the student meets the criterion for a lesson, but you do not

feel that tie learner is truly proficient at the task, itis left to

,your discretion whether or not tp proceed with the next lesson. 1

/

I. 11.7.

ki1.1!

fl
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Lesson ,

.

.

. The ;idlowing formai was developed for ease in administering the

lessons'. An each page, the secona'column to the right contains your

instructions. The directions are written in small letters. Phreses you

say to the-student are. written in capital letterp.
,

. A,
c

., .

1- The third column specifiesAhe correct student response.. The final

colupn, labeled "Remediatior;Ld.ndicates what weedures to-implement if

the student is unable to 'correctly execute the response.
r

Illustrations have/been provided for your convenience. Please

refer to the drawings anytime you.are directed to do,lio. If directions

seem unclear, the i4uitrations may help, clarify'borrect procedures.

The' drawings -are .for your use only. .

..

data sheetb \
.-...

\ .

Each student response is coded oil ap individual data sheet. Please

refer twtheinstructions and example on pages 15 -16,for directions.

-

;
.., ,',.. - -

v_*
A

Reinforcement sl

NEVER 411 the student that tying his shoes fs easy. It isn't, If

it were, the student would be doing it. .

4.

.

Always praise t e stu 'dent if he correctly performs i step required

0 ...Linthe program. To re nforce correct performance of any one step in the

program, tell the student the specif step he did appropriately. For

example, if the stmt pulled the lace tight in the. proper manner,

sey: "Criod,..kou have just pulled both laces tight." On this way, you
,estabiish cotipletion'of a task and also indicate approval for good

performance: .

Conatalitly,check during,the.instruetion period to Ve certain that

the student is paying attention to yourjnsttuctions.and demonstrations.

Should the student not focus on the task, give the student a prompt or

cue to.redirect his attention. Directions such as, "(student's name),

look down here," or "(name); pay attention to this," usually bring the

student's attention towards the instructions.

"Strong" vs. 'Weak" Hand

In this program,.the "strong" hand refers to the student's dominant

hand,- the "hand that the child naturally uses for most other tasks and

skills (such as eating, drawing or writing, ete:). If .you are tot

certain which is the.studenes 4eminant or strong hand, either hand may

be used, since the program teaches skills for both the dominant and mon-

dominant hand.
0



Laces 4
1:)

-It is recommended that the teacher use long (extending at least 12
inches from top hole), stiff faces for the majority of the programs
Laces commonly used.on skates or hiking boots work very well for this
purpose; howeverVbefore the student begins to tie his own shoes he

should .have the opportunity to work with soft laces on the'shoe. There-
fore, around Lesson 8 or 9, replace the'Stiff lace with a soft shoelace
similar to 'the laces found on the student's .own shoes. Thelie laces

should have reinforced.tips and should be firm enough to maintain a
distinct bow. ;Viten the shoe is laced, each of:Ihetiii`c.fi:ee endsshould
extend not less than nine inches, and not sort than thirteen inches,
beyond the'top lacing eyelets.

Lattice

The Lattice for Wes Tied is included for"thesteacher's interest
only. It provides an antlysis of the components of thetask- shoe
tying. Please refer to page 13 foefwther explanattOn.

Letter to .the parents

A letter should be'sent home to the parents the day the student
enters the,program. The puudse of this letter is to see that the
student hastie shoes and good laces with whiCh to work. It is advisable
for you to have extra laces' on hand in case the parents send the student
to school with laces that are too short.

The lettei'below is provided for your convenience. If you choose
to write your own letter, please stress the step-by-step nature of the

.instructional program. Ask the parents not to attempt to teach their

.childto tie his shoes -at home, while you are teaching 'him at school.
This request is made because of the number of variations available to
tie shoes, not because parents cannot instruct their children.

/-

DearLMr. and Mrs. (parent's name).

(student's name) will be starting a shoe tying program at 801001 and
will need to wear laced shoes daily. Please besure he comes to school
with laces which are in good condition, and'are long enough to be eaiily.

tied. The instructional program is sequenced.--Please do not attempt to
teach your child to tie his (or her) shoes at home. Everyone has his -

own way of tying shoes. The program used at school follows a step 7ty-,

step procedure which might be different from your own.

Thank you for your cooperation.

/Sincerely yours,

,1



s..

s.stra

z

1,

- 4 1

./..-

ESSENTEAL .TEINS
:.

The 4ollOwingterms must be understood by yob before the pretest or .

,lessons are begun:

BOW

BOW-KNOT

HALF -KNOT

J

The "bow" is the find'
product in shoe-tytg.
Lt consists of two d.00po
tied. together with anx<
overhand knOt.'.p -

/

-

.

.b
",.,

I

" t

,. . io;.
:(-#

#

The "bow-knot," is the
overhand knot that holdEi
the two loops together
to form_the bow.

47.

f

The "half-knot" is the
overhand knot which is' I

normally made before the
bow -is tied,
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REMED0-BOARD

SHOE FLAP

M

Thept4 step (following
the half7knot) is' the
"loop."7, The lace is.

be'llt an pinched to form-

the loop.

4 D

The "Remedo-Board" is a simple
device used to familiarize
student's with the pinching
and: pulling motions used'to tie
shoelaces. It consists of a
piece of wood drilled with two
holes in which knotted'shoelaces
are secured fi.'practicint the
'notions.'

0

/

ti

.Tmo portions of the shoe contain
eyelets (holes on the shoe that
the- lace glees through). These
portions or the shop are
,referred to as the "shoe
naps."
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TONGUE

- 6 -

r

The Ptongue".is the central
piece of material which lies
under the shoe flaps.

74-
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.GeneralTretest Directions

,.

. The retest is to be administered.with'ne child at a time.

/
,. , .

.

There are ten Sho4 Tying Data Sheets for the pretest included at

the end of this booklet; asample stwet, follows the Pretest items.' One
Tretegtilata*Sheet should be used for eaatstudent. If Jilolm- are needed,

.f0tHeeare:easily reproduced. 'I'' - '
,

1 , ,C., 4'
e* C.'"

. o

, . :
t

9 ...
.

Place the daia sheet in 41vonveniene place for scoring, -but be.

certain:to keep tae sheet out of the view 'of the child.

. "f

.

The materials needed for each section are listed ,directly under"'
each pretest title! 'Before you'begin a pretest, be certain td have-Ali 1:

.;of the materials weded'readily available. Check the folfowing list for
-,.

.

items you' will need. , -'..
V f . 1.:

1. Pretest SectWs and Dire tions
Boot or shoe with tie la
Eith9r watopwaech or-wall clock with i-second hand

6.' There beads, (These should be approximately, one inch
in ditmeter: -The'holein the center of thebead
...should be just ,4arge enough for the shoe lace to pass

.'through

6. :Separate shoelaCe
'7. Pencil

o

The ditections -.n each pretest section tell the teacher exactly

what to do and say. The exact words the'ctefcher shoUld say to the child

are in capital letters. 7-:
.,,

Interpreting the Pretest:

In orderor a student tc aly for this iirogit.,,he must score

100% on Sections

(-

2, A Nulinhevlb of `Section 5.
i.,....

Section 1
- ,

f' 4
, e t

If the student does noe,score 100% correct on N4mber.1,\t\hen continue

the pretest. If the studen scOrs100%icorreCt on NuiWar 1, then con-
tinue the Prtstest, however,lomit Sections 2, 3, and 4.';'

, .

!
If the'student scores 100% correct on Number 1, buedoe0 riot score

100% on Number 2, then place him at Lesson 11 in Ilhe Shoe 'Die Program.

r
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.Section'2
I.- - .4 . 'I

1n rder for the student to score 100% correct, he must do the task

within 30.seconds with.each hand. A score of 100% correct on this

section is a prerequisite to'entrance in the Shoe Tie Program. I

Section 3 <

v/f the student is unable to score 100% correc

place him at Lesson,1 in the Shbe Tire Program. If

-100% correct on Number 1, but- does not'scoN.e 100k

then place hit at Lesson 2 in the Shoe^Tie'Progra

Acores 1001 correct on bbth Number 1 and t, then p

iicthe Shoe Tie Program

section 4 '

ton Number 1, then
the student scores

correct on Number 2, -

. If the student
lace him at.Lesion 3

A score of 100% correct on this section is a prerequisif.e'to.entrance

in the Shoe Tie Program.

Section,56/- Auxiliary Skills

A score of 100% correct on-lb is a prerequisite to entrance in the*,

Shoe Tie Program

NOTE: Numbers 1,i'2 and 3 Of Section 5 are .14c1uded in this Pretest to

provide the 'teache' with an assessment of the ttudent's lacing, dressing,

a
ancloace tightening skills:

k/> A% this ti e no program

, of these auxiliary skills.

J

-Ire

-

s been,written to facilitate the teaching

4

-t
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Pretest Sections 2nd Directions/ /1

If the student is`wearing a shoe which has laces, use the student's'

'shoe for those pretest sections which require the student to work with

shoe. If not, place the ddmanstration shoe directly in front of the

...student on astudent-site desk with the heel facing the stuent% Say,'"

, TODAY WE ARE GOING TO SEE IF !LOU ARE READY TO LEARN TO TIE YOUR SHOES.

IF YOU HAVE ANY PROBLEMS, DON'T WORRY, I WILL HELP YOU WITH THE PARTS

CAN'T1501LATER.

WE ARE READY TO START. BE SURE TO.D0 YOUR BEST.

Pretest - Section-1: Ties and'Unties Shoe - .P71

-Materials: Shoe with tie- laces, data sheet

Place data sheet in front of you and out of., the' view of the student.

a.

1. Untie the student shoe and say: I WOULD LIKE TO SEE IF YOU CAN

PIE 'YOUR SHOE. .TRY TO TIE YOUR SHOE FOR ME.

2. If the student did not tie hisshoe, retie it for him and say:

WANT TO SEE IF YOU ON4UNTIE YOUR SHOE. PLEASE UNTIE YOUR SHOE FOR ME.

If the half-knot is tied and the bow-knot is untied, say: PLEASE

UNTIE THE LAST KNOT.

Rodove the shoe from the table or plade the student's foot' on the floor.

a

Pretest - Sec,tion 2: Strings Beads with- Both' Hands

'Materials: Thri'beadS, 1.ce, data sheet and stopwatch

THSSECTION IS r0 BE TIMED. Place the beads and thelaee°in front of

.the child.

I. Say: PLEASE'P5LCKUP THE SHOELACE. "Note which hand the student

used to pick up the lace.

2. Have the student hold the shoelace in his right hand and say:

PLEASE PUT THESE BEADS ON THE LACE. PLEASE WORK AS QUICKLY AS YOU CAN.

3. Reiove the beads from the lace. Place the lace in the student's

'left handand say: STRING THE BEADS WITH YOUR OTHER HAND.

c

r-Y

;

9

0
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Ptetest SeCtiok 3: Pinches- Lob faith Both Hands and PUlls21217211Al 15-3

Materials: Shoe with tie laces, bead -lace, data sheet

.Remove beads" f

.

I. 1161d'the lace in a loop which is about 3 inches long. Point to Vile

Student's' right hand and say: PLEASE PINCH THIS/LOOP:

0

If the student pinches the lacersay: PLEASE LET CO. 7 Make an4iier,lbbp'.

PINCH THE LOOP AGAIN, BUT THIS TIME WITH THE OTHER,HAND.

0 -b

Aftei the student pinches4 say!) ''LET GO.

, ,

2." The shoe should be untied, If it is not, pleaseuntie i5. Now -

retie the shoejbut do,not complete the last step,(04not pull the bdw

1101) ,1

..."

: ,

t na.

.Point to 6e.student'i right hand and to the right loop as you say:.

NOW PINCH THIS LOOP WITRTHIS HAND.
, ,.

.

-,..

o

Poimt to the student's left hand and to the left lobNas\you say:

NOW PINCH THIS LOOP WITH 'YOUR OTHER HAND. MAKE SURE YOU4PINCH7BOTA

PARTS OF THE LOOP AT ONCE.

Say: PULL THE LOOPS AWAY FROM EACH

7

J

. .7
1 ,'

4
-
., .

.

Pretest Sectinn 4: -Pulls LaCe out of Eyelets with Bothliadds ' P-4 '
. ,

Materials: shoe with tie(laces, a separate shoelace
,.,

nlace'the shoe to the bottom two eyelets. These are the two eyelets

crOss, from each other that the lace goes through first +when lacing up

the shoe. Or unlace the top hole on each-side and gtrilg a separate

shoelace through the two holes. -
c

1. 'Point to the studenit's_right hand and say: PLEASE PULL'THE LACE OUT

OF -THk HOLES WITH THIS HAND. ,
.

r
"

-4 '

. . ,
.

2. . Restring the shoelace,
*

Poight to the student's left hand aWd say:

PLEASE PULL THE LACE, OUT-OF THE HOLES WITH THIS HAND.
k
i

,

. ,

A.P7'jri
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--Pretest - Section 5:' Laces a Shoe and TglIttepf:thftLan

Materials,: 'Shoe-with tie aces

P75

I) Remove:the shoe from the student's foot. Place the shoe in front of

*Ole stpdeftt pn 'a studeht-size table. The heel should face the student"

and the lace should be sepk-ate from the shoe.
.-

.Hand the lace to the'student and say: LACE.UP THE SHOE. BE CAREFUL,

BUT.D0 IT. AS QUICKLY AS YOU CAN. '0
V

If the 'student dId not face up the shoe, T.,ont to ale bottom eyelet and a

say!
.

PUT THE LACE THROUGH THIS HOLE.
, t

threaded and say: NOW PUT THE'LACE THROUGH THIS-HOLE..

shoe but do not tighten-the.laces.

Y shoe was used ior'the,ahoVe 5:ections,-remove the Student's shoe and use

-Say:,- TIGHTEN UPITii LACES.

the abovedirection).1

2. IF the student is' unable'to-lace up the shoe, finish lacing the,

3". 'Say. PLEASE PUT YOUR SHOE BACK ON YOUR FOOT. (If the demonstration

.V4

,

6

11;. 'Point to.the corresponding hole across from the hole which was just

tiM



Ties Shoe

tint i e Shoe

Picks up Lace

- 12 -

ekoE TYING DATA FOR PRETEST

Cor oct . Incorrect Prompt

, .

- (Yes or -No)

.
(Right or Left)

Strings Beads
Right Hand Left Man Time

P inches Loop- R ht .Hand

Pinches Bor.;

Loop'

Right Hand

Left Hand

Pill I s Bow

Tight

Yes

Le ".?

15.q;
a

A

Pulls Laces out of oyeIets
, J

Right Hand,

`Left Hapd

N

P -5

I. Laces Shoes
k .

dt:-.Puts Laces in
eyelets -

2. Tightens Laces

3. Puts o64'Shoe..

Yes



Incorrect Prompt

SHOE TYING DATA FOR PRETEST

(Yes or No)

;

(Right or Left)

Left Harid Time

Lefty-and.

No

P.-4

Pulls Laces out of eyelets

Yes

Right Hand

Left Hand

P-5 ,

I. Laces Shoes

Ia. Puts Laces in
eyelets

2. Tightens Laces

3. Puts on Shoe

Yes

/7
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Interpreting the Lattice

Before the Shoe Tying Program was developed; the task=- shOe
was subnitted to an analytical procedure which was then displayed in a
lattice'format. A lattice is a graphic display of a single educational
skill Which has been systematically analyzed. .Its purpose is,govrovide
a pattern fnr a sequential list of the major parts of a specific Skill/
A lattice 14. a masterplan, not an outline for teachingabecause it ;does
not include the exact steps or teaching strategies used in the educational
sequendes.

Major elements of the task analysis process are ,as follows: (l) '

Identification of the skill --In this case, "ShoeS.Tied" is'the final
objective. A student mtay be deficient-in putting his shoes on his feet,
but that is a different task and thus would not be included in the Shoe
Tying Program. (2) Determination of "Entry Behaviors" - The programmer
decides what skills will berequired of students beginning a lesson
sequence in order to insure more efficient instruction. (3) Analysis of
the skill - Each major step involved in acquirihg a skill is identified,
and the seqUence of the steps, is established. (4) Sequencing of the
steps used;to complete the, task - A hierarchy of skills is determined
concurrently with sequencing the steps.

In the Lattice for Shoes. Tied, to "1/2 Knot Tied" and "Bow Tied"
are two skijor component parts - subgoals of, the final goal. Those
behaviors which lead to the realization of subgoals are placed under the
subgoals to represent.the hierarchy of-steps used to completl the task..
When reading the lattice, begin at the,bottom left-hand coluin and read
tthe top of that column;..beginning at the bottom of the 2nd column,
continue-in the same way until you reach the last box in the upper right
hand cornet - the terminal behavior.

I

.5\



E
ntr4B

ehaviors

Im
itate or. m

odel others'

C
arr grasp

Pull
againit tension

P
inch and pull laces

44

IP
ull race

I
4

P
inch lace

P
inch m

ovem
ents

Lattice for S
H

O
E

S
 T

IM

P
A

knot tied
I

hiW
aces aw

ay from
nth other

B
ring left lace tow

ard
student

I

C
ross right lace over

the left to form
 a

T
eepee

Lift laces above shoe

I

P
ick- up laces in

corresponding hands

I

sang lace ends item
c^°" spending sires of
W

.
I_ s_

B
ow

 T
ied

P
ush right lace through

hole

B
ring right laci over the

fingers
around loop

P
inch loop w

ith left hand

I

B
end left lace to form

 a
loop

S
hoes T

ied

I Left S
hoe T

ied

R
ipeat previous tw

o
lattice steps



-15 -

InstrudtiOns for the Data Sheet

The format of the Data Sheet is designed tovide an overview of
the student's progress throughout the program. There are ten Data
Sheets included at the end of this booklet; one sheet, which encompasses
all the lessons, should be used for each student. If more are needed,
they are easily reproduced. An Example Data Sheet and a sample Data
Sheet are provided for further explanation.

The dati chart's vertical axis is labeled "Criteria Correctly
Completed.", These criteria, on the left side of the chart, correspond
to the major criteria of each lessbn in which proficiency is required
Wore advancement. The horizontal axis labeled "Consecutive Sc/1561
Days in Program," represents the days in sequence on which a lesson was
administered to the student.

To properly use the data chart,tlocate,the lesson criteria which
correspond to the lesson just,- administered and the proper day in sequence.
Mark those criteria which the student correctly completed with an "i' at
the position on the chart corresponding to the'proper-day. If the
student did not meet specific criteria then those criteria should be
marked with an "0" at the position on the chart corregpbnding to the
proper day.

k
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This sample illustrates data charted for the first

three lessons of the Shoe Tie Program. On the first day

,of instruction, theist'udent mastered theftwo criteria of

Lesson n. Lesson //2 was also successfully completed in

one day. The criteria af. Lesson #3 required three days

to maste,sr.

A student never advances to the next lesson until,

he has become proficient in each of the criteria listed

for the lesson in progress.
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SHOE'TYING PROGRAM - LESSON 1
\

Materials: Shoelace.

,Criteria:

.ti

Student pinches and releasei a shoelace,, three consecutive times correctly.

Instructor

Sit beside, student.

Section 1: Pinch on Verbal Command
Teacher Demonstration

Demonstrate clearly and slowly the
pinchini movements with the thumb
and first finger of the hand which
corresponds to the "strong" hand of
the student as-you say: NOW WE ARE
GOING TO LEARN HOW TO PINCH AND PULL
A SHOELACE. FIleST,I WILL SHOW YOU

HOW TO PINCH AND THEN YOU CAN DO, IT.

As you demonstrate the movement;
say: PINCH. Demonstrate and give
command three times.

Section 2: Student Response

Demonstrate how to hold thumb and
first finger in open position.

Say: NOW WE WILL DO IT TOGETHER.
PUT YOUR HAND LIKE THIS.

As you demonstrate the movement,
say: NOW PINCH. (R-1)

Wait for response and prompt if nee-
hssary.

Student

R-1. Pinches thumb and first
finger together with teacher.



SON 1

a

IA

A

hes and releases a sh.o4ce, 'three consecutive times correctly.

Instructor

,

page -18

Student Remediation

Sit beside student.

:

Section 1: Pinch on Verbal Command
Teacher Demonstration

Demonstrate clearly and slowly the
pinching. movements with the thumb -

And first finger of the had which
corresponds to the "strong' hand of
the student as you say: NOW WE ARE

GOING TO LEARN HOW TO PINCH AND PULL
A SHOELACE. FIRST I WILL SHOW YOU
HOW 4t0 PINCH AND THEN YOU CAN DO IT.

4
k

As yog demonstrate the movement,
say: FINCH. 'Demonstrate and give
command three times.

Section 2: -Student Response

Demonstrate how to hid thumb and
first finger in open position.

Say: NOW WEJWILL DO IT TOGETHER.
PUT YOUR HAND LIKE THIS.

As you demonstrate the movement,
say: NOW PINCH. (R-1)

Wait for response and prompt if nec-
essary.

a

R-1. Pinches thumb and -first \
finger together with teacher.



LESSON 1
Ins4 tructok- Student

a

Say: NOW Tel,Z WILL SAY PINCH 4S,VE
DO IT TOGETHER.

Model -the pinching mo,,ements as yc

say: PINCH. (R-2)

Section 3: Release On Verbal Command
`Teacher Demonstration

-4,

Say: NOW WE ARE GOING TO LET GO.
FIRST I WILL SHOW YOU HOW TO LET
GO AND THENtYOU CAN DO IT.

Demonstrate-clearly and slowly,the
pinching movements as you.say:
FIRST I PINCH.

Demonstrate clearly and slowly tht
releasing movement as you say :)k

AND NOW I LET GO.,

.5, .
k.

Section 4: Strident jtesponse'

Demdtstrate how to hold tilumb and
first finger in open. osiiion. '

A[

=

Say: NOW WE WILL PI H AND LET GEC
TOGETHER. HELD YOUR HAND ArE Tins.

Demonstrate
response.

essar57.),,.

SaFj-1,10nPT

4A

and wait for student
(Prompt stu4entO.f nec-

\s'

km. (R-3)

I

R -2. "Pinch." Makes pinching
movements with teacher.

5

R-3. finches with teacher.'



r,

Ihstructor

Say: NO WE WIL9AY PINCH AS WE
DO IT,TOGETHEA.

Model the pinbhing mo,,emehts as you
say: PINCH. (tR-2)

Studefk

Section 3: Release on Vetbai Cpumand
...Leacher "Demonstration

Say: iNoW WE ARE GOING TO LET 'SO.
FIRST I WILL SHOWYOU HOW TO LET4
GO AND THEN YOU CANS DO IT.

Demonstrate clearly and slowly the'
pinching movements, as you say:
FIRST'I PINCH.

DemOnstrate clearly and slow.ly
1

the
releasing movement as".you say:
ANN) NOW I LET GO.

e,

Section 4: Student Response

Demonstrate how to he'd thumb and
first finger in open position.

Say: NOW WE WILL PINCH AND LET GO
TOGETHER. HOLD YOUR HAND LIKE THIS.

Demonstrate and wait for student
respoffse. (Prompt student if nec-
essary.)

Say: NOW FINCH. (R-3)

11?:
R-2., :4rRinch% " Makes pinging

. tdivetgents with teacher. -

A

f

R-3. Pinches with teacher.

ti
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LESSON' 1

)

AZ

I.'

InstrUctor

a

Stildent

Demonstrate and wait for student,

response, (Prompt' student if nec-

essary.)

Say: AND NOW LET GO. (R -4) 4 .14.4 . Lets go' with'teacher.

Repeat Section 4 until the student .

correctly completes the task three Repeats Section 4 'three times

consecutive timest Correctly.

Section 5: Repeated Practice

Say: NOW you-wtu PINCH AND LET GO
YOURSELF. FIRST P/AFH. .(R-5) .

Wait for student,response. (Prompt

student if necessary-0

R-5. Pihches.

Say: NOW LET.'GO.I.OR -6), R--6.. Lets go;

Wait for student response.
-if necessary.)

-

Section 6: Pinchiv Shoelace
4 Teacher Demonstration

Hold the lace in leit;band hi one end

of the lace. . he lace Oduld be held

at' student's shbUider Ievel.
5 e.

S4y: $OW WE ARE GOING1I0 LEARN TO

PINCH A.SHOEL6CE. FIRST,' WILL SHOW

YOU AND,THEN0you CAN,ro IT. ,

,

ti I-

I
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InStructdr Student Remediation

Demonstrate arid wait for' student

response. Prompt student if nec-

essary.) -''

Say:' AND NOW. LET GO:, (R-4) R-4. Lets.go with teacher.

Repeat Sedtion 4 untiljthestudent
correctly completes the.taek three Repeats SectiOn 4 three times

consecutive times. 'correctly.

Section )epeated Practice
N

Say: NOW YOU WILL FINCH AND LET ,GO,

YOURSELF. FIRST PINCH. (k-5)

Wait for student response. (Teorak.,

student if necessary.)

Say: NOW LET GO, (R-6)

Veit for S'tudentresponse.
if necessary.)

(Prompt

Section 6: Pinching Shoelace
Teacher Demonstration

Hold the ,lacAn left hand be end
of the lace. The lice shoulaN held
at'student's shoulder level.

Say: NOW WE ARE GOING TO LEARN TO
PINCH A SHO CE. FIRST I WILL SHOW

YOU AND THEN YOU CAN DO. IT.

R-5. Pinches.

R-6. Lets go.'

LL 4
A' y.



;LESSON

Instructor -Student

r.

A .)

V

,

Pinch lace yith right hand as Yod>

WATCH'CAREFULLY.' I PINCH THE

LACE.

Let go Of .the lace with right Hand

as you say: NOW I 1.:ET GO OF THE

1.10E.

Section.7: StudeiiI Pinches Lace

Still holding the lace, extend it

.t.4Rward the child. Point .to "strong"

hand of.the child as you say:

YOU'FINCH.THE LACE WITH THAT

HAND. ,(R-7).

Say: AND NOW LET ,G0 OF THE- LACE,

(R-8)

Repeat Section quntil the student

correctly comtgtes the task three

consecutive'times.,'

,

R -7. Pinches lace with
Nand.

R-8.

I

Leta) go of lace.

Repeats Section 7 three

Urines correctly.



Instructor

page 21

Student Remediation

Pinch lace with right hand as you

say: WATCH CAREFULLY. I PINCHTHE41

LACE.

Let go of the lace with right hand

s you say: NOW I LET GO OF THE

LACE.

Sec ion 7: Student Pinches Lace^

SCill holding the lace, extend it
toward the child: Point to "strong"
hanaXif the child as you say:

YOU PINCH THE LACE WITH THAT e
\

.

HAND. (R-7) R-7: Pinches lace with "strong"

,,, hand.

Say:- AND NOW LET GO OF THE LACE. i
J

(R-8) .r R-8. Lets go of lace.

Repeat Section 7 until the student
correctly completes the task three Repeats Section 7 three'

consecutive times. times correctly.

It'



SHOE.TY1NG PROGRAM - LESSON 4.

Materials: "'Shoe with tie laces

Criteria:, Student pinches lace just as it comes through the hole, pulls loop through and tighte'

three consecutive times eorrectl!)

Instructor

Place shoe in frontlpf student,
within his reach on a student -
size table. The heel should face
the student and the laces should
be tied to he point of tighten-
ing the loops.

Sit beside student.

Section 1: Review Lesson 3 Criteria

Say: YOU PINCH THE'LOOPS AND PULL
THEM AWAY FROM EACH OTHEE...__(R-1)

Loosen the loops and repeat Sec-
tion 1 until the student correctly
completes the task three consecu-
tive times.

Section 2: Loop7Making
Teaener Demonstration

Untie the bow-knot, but leave the
half-knot tied.

\.!

Say: WATCH CAREFULLY. NOW I AM
GOING TO SHOW YOU HOW TO MAKEA LOOP.

Pinch the lace with your left hand
so it forms a loop and say; I PINCH

IT LIFE THIS -<1,,1:1,1c;t-rnf.ion

Student

ti

R-1. Pirches loops and pulls away
from each other.

Repeats Section 1 threp time
correctly.

t



LESSON 4

lie laces

inches lace-just as it comes through the hole,'pulls loop through and tightens bow -
secutive times correctly.

Instructor

Place_shoe in front pf student,
within his reach 9n a student-
size table. The Leel should face
the student and the laces should
be tied to the point of tighten-
ing the loops.

Sit beside student.

Section 1: Review Lesson 3 Criteria

Say: YOU PINCH THE LOOPS AND PULL
,THEM AWAY FRAM EACH OTHER. (R-1)

Loosen the 1 ops and repeat Sec-
tion 1 until he student correctly
completes the task three consecu-
tive times.

Section- : Lo

ylacher Demonstration

Untie the bow-knot, but leave the
half-knot tied.

(
Say: WATCH CAREFULLY. NOW I AM
GOING TO SHOW YOU HOW TO MAKE A LOOP.

Pinch the lace with your left hand
so it for9s a loop and say: I PINCH
IF -;1c, (ill.ls'ra,.4orl

Student

f
R-1. Pinches 'loops and pulls away

from each other.

. Repeats Section 1 three -times
correctly.

'page
33
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LESSON 4

Instructor

Make certain you hold the lace loose-

ly as you wrap it around the
joopin your left hand and say: NOW

I BRING THE OTHER LACE-OVER MY.
FIN(ERS LIKE THIS (illustration b)..

1,

Push the lace through the hole so it
extends through the hole by no more

than 1i"' as you say: NEXT'I PUT THE

'LACE THROUGH THE HOLE (illustration

c).

Drop the laces so the student can
pull the bow tight and say: NOW YOU

PULL THE LOOPS AWAY FROM EACH OTHER.

(R-2) ,

Repeat Section 2 until the student
correctly completes the task three

consecutive. times.,

Student

R-2. Pulls loops away from each

other.

Repeats Section 2 three times

correctly,



Instructor
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Student Remediation

Make certain you hold the lace loose-
ly as you wrap it around the
loop in your left hand and say: NOW
I BRING THE OTHER LACE OVER MY
FINGERS LIKE,THIS (illustration b).

Push the lace through the hole so it
extends through the hole by no more
than 1i" as you say: NEXT I PUT THE
LACE THROUGH THE HOLE (illustration
c).

Drop the laces so the student can
pull the bow tight and say: NOW YOU
PULL THE LOOPS AWAY FROM EACH OTHER.
(R-2)

Repeat Section 2 until the student
correctly completes the task three
consecutive times.

R-2. Pulls loops away from each
other.

Repeats Section 2 three times
correctly.



LESSON 4

d.

I

Instructor

Section 3: Repeated Demonstration
and Practice-

Untie the bow-knot. Say: I WILL
HELP YOU MAKE THE LOOP AND BOW. WE
WILL DO IT TOGETHER. PLEASE GIVE ME
YOUR HAND.

Make the loop as you hold the stu-
dent's left hand in position to
pinch the loop (illustration d).

Student

Say: PINCH THE LOOP. (R-3) R-3. Pinches loop with teacher.

Bring the other lace around your
fingers as you say: NOW WATCH CARE-
FULLY WHILE I MAKE THE OTHER LACE
GO OVER YOUR FINGERS.

Put the lace through the hole as you
say: NEXT THE LACE GOES THROUGH
THE HOLE LIKE THIS,-

Release the student's left hand and
say: NOW YOU PULL THE LOOPS AWAY
FROM EACH OTHER. (R-4)

Repeat Section 3 once or until the
student correctly completes the task
two consecutive times.

R-4. Pulls loops away from each
other.

Repeats Section 2 twice
correctly.



=V`

Instructor

Section 3: Repeated Demonstration
and Practice

Untie the bow-knot. Say: I ILL
HELP YOU MAKE THE LOOP AND BOI WE
WILL DO IT TOGETHER. PLEASE GIVE ME
YOUR HAND.

Make the loo as you hold the stu-
dent's leftlEand in position to
pinch the loop (illustration d).

Say: PINCH THE LOOP. (R-3)

Bring the other lace around your
fingers as you say: NOW WATCH CARE-
FULLY WHILE I MAKE THE OTHER LACE
GO OVER YOUR FINGERS.

Put the lace through the hole as you
say: NEXT THE LACE GOES THROUGH
THE HOLE LIKE THIS.

Release the student's left hand and
say: NOW YOU PULL THE LOOPS AWAY
FROM EACH OTHER. (R-4)

Repeat Section 3 once or until the
student correctly completes the task
two consecutive times.

Student

R-3. Pinches loop with teacher.

R-4. Pulls loops away from each
other.

Repeats Section 2 twice
correctly.

page 35'
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1.2SSON 4 .

e.

InstrAor
'

. so
Section 4: Otudent Pinches Lace as

It Conies through t4he

Hole, Pulls Loop through
anTightens Bow

- Student.

Untie the bow-knot. '7a y: I WILL
HELP YOU MAKE THE LOWAND BOW AGAIN.
WE WILL DO IT TOGETHER. PLEASE GIVE
ME YOUR HAND. .

Make the loop as you hold the stu-
dent's left hand in position to
pinch the loops. Say: PINCH THE
LOOP. .(R-5)

Continue tying the bow up to and
including the point at which the
loop protrudes appro, Imately 1/2"
througl the hole,(illustration e).

FbInt to the student's tight hand
as you say: PINCH THE-BIG LOOP WITH
THAN AND. (R-6)

Poi t to the stu!'nt's left hand as
you say: NOW LET GO WITH THAT HAND.
£R -7)

Point to the student's left hand
again and say: NOW PINCH THE LITTLE
LOOP COMIN9/THROUGH THE HOLE WITH
THIS HAND./ (R-8)

R-5. Pinches loop with teacher.

*R-6. Pinches big loop with right
hand.

R-7. Lets go with left hand.

R -8. Pinches little loop with
left hand.

If

lo

fa

ar
ma
on
-in

ha
th



Instructor

ection 4: -Student Pinches Lice as
It Comes through the
Hole, Pulls Loop through
acid Tightens Bow

ntie the bow - knot.- 'ray: I WILL
ELP YOU MAKE THE LOOP AND BOW AGAIN.
WILL DO IT TOGETHER., PLEASE GIVE
YOUR LAND.

' page 36

Student Remediation

ake the loop as you hold the stu-
ent's left hand in pogition to
inch the loop. Say: PINCH THE
00P. (R-5)

ontinue tying the bow up to and
ncluding the point at which the
oop protrudes appro, lmately 1/2"
hrough the hole (illustration e).

oint to the student's right hand
s you say: PINCH THE-13IG LOOP WITH

T, HAND. (R-6)

oint to the student's left hand as
ou say: NOW LET GO WITH THAT HAND.
R-7)

int to the student's left hand
ain and say: NOW PINCH THE LITTLE
OP COMING THROUGH THE HOLE WITH
IS HAND. (R-8)

R-5. Pinches loop with teacher.

R-6. Pinches big loop with right
hand.

R-7. Lets go with left hand.

R 8. Pinches littleloop with
left hand.

If student is not pulling
loops so as to produce
fairly even bows, reach
around his shoulders and
model the correct behavior
once. Follow this model-
ing by taking the'student'
hands and assisting him
through the movements.



(A
LESSON 4

1;

3:

Ihgtructor Student

Say: ANDOTOW PULI:THEOOPS AWAY
FROM EACH OTHER. (R.T4

Repeat Section 4 until the student
correctly completes the task three
consecutive time.

R-9. Pulls loops away from each
other to tighten bow.

Repeats Section 4 three times

correctly.



Instructor 'Student
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Remediation

Say: ANA NOW PULL THE LOOPS AWAY
FROM EACH OTHER. (R-9)

Repeat Section 4 until the student.
correctly completes the task three
consecuti e times. '

1'

R-9. Pulls loop away from'each
'other tb ti5hten bow.

Repeats Section 4 three times
correct*.

tJ



SHOE TYING PROGRAM - LESSON'll

,,..Materials: -.Student's ldced shoes

Criteria: Student ties and unties his shoes.
1

Instructor Student

Place one foot on the shoe'is
'tied on edge of. chail'. Sit beside
student.

Section 1: ,Untying the Bow-knot
Teacher Demonstration

Say: NOW YOU WILL LEARN TO UNTIE.
YOUR OWN SHOE. FIRST WATCH ME.
CAREFULLY.

, A

Pinch the end pf.one lace in one
hand and the end of the other lace
in the othIF handas you say: /

I PINCH THE END OF ONE LACE
TIGHTLY. DO NOT FINCH A LOOP. I

PINCH THE END OF THE OTHER LACE LT
MY OTHER HAND. Pull the laces and
untie the bow as you say: NOW I
PULL THE LACES AWAY FROM EACH OTHER
UNTIL THE LOOPS ARE, GONE.

Retie the student's shoe and repeat
Section 1 once.

Section 2:- Student Unties Bow
and Reties his'Shoe

Leave the student's laces untied.
Have him exchange feet on the chair.



LESSON 11 -

s liCed shoes
ties and unties his shoes.

Instructor Student

Place one foot on 1..lich the shoe is
tied on edge of chair. Sit beside
student.

.Section 1: Untyini.the Bow-knot
Teacher Demonstration

Say: NOW YOU WILL LEARN TO UNTIE
YOUR OWNK`SHOE-. FIRST WATCH ME
CAREFULLY,

Pinch the end of one lace in one .°
hand 'and the end of the other lace

in the other hand as'you say:
I PINCH THE END OF ONE LACE
TIGHILY. DO NOT PINCH A LOOP. .L
PINCH THE END OF THE OTHER LACE IN
MY OTerHAND. \Pull the laces and
unti 'e bow as you say: NOW I

PUIR., THE LACES AWAY FROM EACH OTHER
UNTIL THE LOOPS ARL CONE.

Retie the student's shoe and repeat
Section 1 once.

-ection 2: Student Unties Bow .

and Retied his Shoe

Leave the student's lakes untied. ,

Have him exchange feet on the ,chair.-
t,

O

5,

e
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Remediatibn
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LE'iSCN 11,

Instructor Student

Say: NOW Y011 WILL UNTIE THE BOW ON
.YOUR OTHER SHOE.

PINCH THE END OF A LACE IN
YOUR HAND. BE CARE.UL NOT TO PINCH
A LOOP. (F-1) R-l. Pinches one lace.

NOW PINCH THE END OF THE OTHER
LACE WITH YOUR OTHER HAN". (R-2) R-2. Pinches other lace.

NOW PULL THE LACES AWAY FROM
EACH OTHER UNTIL THE LOOPS' ARE GONE.

R-3. Unties bow.

Untie the haJf-knot on the student's
'shoe.

Say: TIE .YOUR OE. (R-4) 1 R-4. Ties shoe.

Repeat Section 2 until the student
performs all of the responses
correctly. %. /

Section 3: Untying the Half-Knot
Teacher Demonstration

Say; PULL THE LACES AWAY FROM EACH
OTHER SO' THAT TH9 LOOPS ARE GONE.
(R-5)

Say: THE BOW IS UNTIED, BUT THERE
IS STILL MORE TO DO.

R-5. Unties bow.



Instructor
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Student Remediation

Say: NOW YOU WILL UNTIE THE BOW ON
YOUR OTHER SHOE.

PINCH THE END OF A LACE IN
YOUR HAND. BE CARE_ UL NOT TO- PINCH
A LOOP. (R-1)

NOW PINCH THE END OF THE OTHER
LACE WITH YOUR OTHER HAND. (R-2) R-2. Pinches other lace.

R-1. Pinches one lace.

NOW PULL THE LACES AWAY FROM
EACH OTHER UNTIL THE LOOPS ARE GONE.
(R-3)

Untie the half-knot on the student's
shoe.'

R-3. Unties bow.

Say: TIE YOUR SHOE. (R-4) R-4. Ties shoe.

Repeat Section 2 until the student
performs all of the responses
correctly.

ction 3: Untyins_the Half-Knot
Teacher pftmonstratt n

Say: PULL THE LACES AWAY FROM EACH
OTHER SO THAT HE LOOPS ARE GONE.
(R-3)

Say: THE BOW IS UNTIED, BUT THERE
IS STILL MORE TO DO.

R-5. Unties bow.

r



LESSON 4

//-

Instructor

Display your index finger on the
hand which corresponds to the "strong
hand of the child.

Say: THIS IS W FIRST FINGER. WHAT
IS THIS? (R-6)

Curve your finger so it is in a
"hooking" -position. Insert your
curved index finger under knot.
Always perform_the task with the
palm of your-hand facing down.
(See illustration.) Demonstrate
how to untie half-knot as you say:
WATCH MY FINGER UNTIE THE HALF-
KNOT. I PUT MY FIRST FINGER UNDER-

,.

NEATH TILE HALF-KNOT LIKE THIS.

tHEN I PULL MY HAND UP IN THE AIR
LIKE THIS

Retie the half-knot and repeat the
above step once.

Section 4: Untying the Half-knot
Guided Practice

Retie the half-knot on the st,,ient's
shoe.

Demonstrate how to curve index
finger and say: HOLD YOUR FIRST
FINGER LIKE MINE. (R-7)

Student

-6.-- "Your first finger."

R-7. Curves finger.
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Instructor Student Reiediation

Display your index finger on the
hand which corresponds to the "strong
hand of the child.

Say: THIS IS MY FIRST FINGER. WHAT
IS THIS? (R-6)

Curve your finger so it is in a
"hooking" position. Insert your
curved index finger under knot.

,

Always perform the task with the
palm of your hand cing down.
(See illustration.) Demonstrate
how to untie hal kn s you say:
WATCH MY FINGER IE HE HALF-
KNOT. I PUT MY FIRST FINGER UNDER-
NEATH THE HALF-KNOT LIKE THIS.

YHEN-I PULL MY HAND UP IN THE AIR
LIKE THIS.

Retie the half-knot and repeat the
above step once.

Section 4: Untying the Half-knot
Guided Practice

Retie the half-knot on the student's
shoe.

Demonstrate how to curve index
finger and say: HOLD YOUR FIRST
FINGER LIKE MINE. (R-7)

-u. "Your first finger."

R-7. curves finger.

q



Instructor Student

t

Say: NOW YOU PUT YOUR FIRST
FINGER UNDER THE LACE. (R-8)

IMIw NOW PULL YOUR HAND UP IN THE

AIR. (R-9)

Say: GOOD - YOU HAVE FINISHED UN-

Vi-1 G YOUR SHOE.

ction 5: Student Ties and Unties
His Shoes

Say( NOW IIE YOUR SHOE. (R-10)

Say: UNTIE YOUR SHOE. (R-11)

Have student put otL.;/- foot on chair

Say: NOW TIE THIS SHOE. (R-12)

Say: NOW UNTIE THIS SHOE. (R-13)

Say:- GOOD! NOW YOU KNOW HOW TO TIE
AND UNTIE BOTH OF YOUR SHOES.

Say: TIE BOTH YOUR SHOES AND WE ARE

DONE FOR TODAY.

Check on shoe tying skills one day
after the completion of the last

lesson. Again 3 days after the last
lesson...one week...two weeks.

Contact the student's parents and
Lequest that the student ,be per-

ti- 1,is shoes

R -8. Puts finger under, knot.

R-9. Untes half-knot.

R-10: 'Dies shoe.

R-11. Unties shoe completely.

R-12. Ties shoe.

R-13. 'Mlles other shoe com-

pletely.



Instructor

Say: NOW YOU PUT YOUR FIRST
FINGER UNDER THE LACE. (R-8)

Say: NOW PULL YOUR HAND UP IN THE

AIR. (R-9)

Say: GOOD.- YOU HAVE FINISHED UN-

TYING YOUR SHOE.

Section 5: Student Ties and Unties
His Shoes

Say: NOW TIE YOUR SHOE. (R-10)

Say: UNTIE YOUR SHOE. (R-11)

Have student put foot on chair,
e.

Say: NOW TIE THIS SHOE. (R-12)

Say: NOW UNTIE THIS SHOE. (R-13)

Say: GOOD! NOW YOU KNOW HOW TO TIE

AND UNTIE BOTH OF YOUR SHOES.

Say: TIE BOTH YOUR SHOES AND WE ARE

DONE FOR TODAY.

Check on shoe tying skills one day
after the completion of the last

lesson. Again 3 days after the last
lesson...one week...two weeks.

Contact the student's parents and
requesL that the student he per-

mitm. tJ ,on:i -, 'noes

Student

R-8. Puts finger under knot.

R-9. Unties' half-knot.

R-10. Ties shoe,

R-11. Unties shoe completely.

R-12. Ties shoe.

R-13. Unties other shoe com-
pletely.

page oL

Remediation



SHOE TYING PROGRAM - REMEDIATION LESSON

Materials: Shoe with Tie Laces
Criteria: Remediating specific skills throughout the lesson sequence.

Instructor Student's Response

This lesson should be used if during.the
course of the lessons the student dev-
elops deficiencies in learning to tie
his shots. For example, a student may
forget a specific skill due to a lay-
off period between lessons.

4
In this lesson, the number in paren-
thesis preceding each section heading
is the number of the original lesson
to which that section corresponds. For

example, (3) "Section 2" means that
Section 2 corresponds to Lesson 3's,
criteria.

If the student has lost a specific
skill, lcicate the original lesson in
which the skill was taught, find the
corresponding section in this lesson,
and teach that section. As in all
cases, the student must perform the
section criteria correctly three con-

-secutive times before moving on.

Following the successful completion of
the remediating section, it is advised
to continue through this lesson, section
by section in ascending order, until
the student has reached the section cor-
responding to the lesson in which his
deficit was discovered. Rather than
working through this section, he
s!Iri.d be rctur7Qd ro the normal lesson

F.



Tie Laces
g specific skills throughout the lesson sequence.

tor Student's Res onse Remediation
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.--
REMEDIATION LESSON_

Instructor Student's Response

,2) Section 1: Pinching and Pulling

If the student has difficulty pinching
and/or pulling, model the movements
in the air and have the student imi-
tate.

If the above method does not help,
teach Lessons 1 and 2 in their
entirety.

) Section 2: Student Pulls Bow Tight

Tie the shoe, stopping at the step
where one pulls the loops to finish
the bow. Say: 'YOU PINCH THE T,OOPS
AND PULL THE BOW TIGHT. MAKE SURE
YOU PINCH BOTH PARTS AT ONCE. PULL
THE LOOPS AWAY FROM EACH OTHER. "(R -1)

Section 3: Student Pinches Lace Just

as it Comes through the Holes, Pulls
Loop through and Tightens Bow,

Tie bow up'to and including the point
at which the loop protiudes approxi-
mately am. through the hole.

As youohold the student's left hand in
position to pinch the loop, say: I

WANT YOU TO FINISH TYING THE SHOE.

Point to the student's right hand and
say: PINCH THE BIG LOOP WITH THAT
HAND. (R-2)

r

t

R-1. Pinches loops and pulls bow tight.

ti

R-2. Pinches big loop with right 1 ,d.



for

d Pulling

iculty pinching
he movements
student imi-

s not help,
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a`tN the step

ps -*? finish

CH THE LOOPS
MAKE SURE

ONCE. iPULL
H OTHER. (R-1)

ches Lace Just
Holes, Pulls

ns Bow

ding the point
udes approxi-
hole.

's left hand in
oop, say: I

G THE SHOE.
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P WITH THAT
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Student's Response Remediation
so

R-1. Pinches loops and pulls bow tight.

R2. Pinches big loop with right hand.

t 4



REMEDIATION LESSON

In,structor Student's Response

Point to 'the student's'left hand and
say:. NOW LET GO WITH THAT HAND AND

PINCH THE LITTLE LOOK COMING'THROUGH
THE HOLE. (R-3)

NOW PULL THE LOOPS AWAY FROM EACH
OTHER. (R-4)

(5) Section 4: Student Pushes Lace through
Hole and Finishes Tying the Shoe

Make the loop and hold the student's
left hand in position to pinch it.

Say: I BRING THE LACE OVER YOUR
FINGERS.

Point to index finger of student's right
hand. Say: NOW YOU PUSH THELOOP
THROUGH THE HOLE WITH THAT FINGER.'

(R-5)

AND NOW FINISH TYING THE SHOE.
(R-6)

(6) Section 5: Student' Brings Lace over

his Finders and Finishes wing the Shoe

Say: I WILL MAKE TH4 LOOP. Point

to student's left hand and say:
NOW YOU PINCH ITIgITH THAT HAND.' (R-7)

HOLD THE OTHER LACE IN YOUR OTHER
HAND, AND BRING THE LACE OVER YOUR

FINGERS. (R-8)

NOW FINISH THE SHOE. (R-9)

R-3. Pinches little loop with left hand.

R -4. Pulls loops away from each other.

R-5. Pushes loop through the hole.

R-6. Finishes tying shoe.

R-7. Pinches loop with left hand.

R-8. Brings lace over his fingers.

R-9. Finishes tying shoe.



tructor
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Student's Res onse Remediation

t's left hand and
H THAT HAND AND
P COMING THROUGH

WAY FROM, EACH

Pushes Lace through
ing the Shoe

Id the student's
n to pinch it.

CE, OVER YOUR

r of student's right
PUSH THE LOOP
THAT FINGER.

THE SHOE.

Brings Lace over
shes Tying the Shoe

E LOOP. Point
nd and say:
THAT HAND. (R-7)'

IN YOUR OTHER
LACE OVER YOUR

Sii0F. (R-9)

R-3. Pinches little loop with left hand.

R-4. Pulls loops away from each other.

R-5. Pushes loop through the hole.

R-6. Finishes tying shoe.

R-7. Pinches loop with left hand.

R-8. Brings lace over his fingers.

R-9. Finishes tying shoe.

r,

;



REMEDIATION LESSON

Instructor

Section 6: Student Makes Loop and
Finishes Tying the Shoe

Say: .YOU WILL NOW MAKE THE LOOP. Point

to the student's right hand and say:
BEND THE LACE WITH THAT HAND. (R-10) R-10. Bends lace with right hand.

Student's Res onse

NOW PINCH THE LACE TOGETHER TO
FORM THE LOOP WITH YOUR OTHER HAND.
(R-11) R-11. Makes loop by pinching with

left hand. -

NOW FINISH TYING THE 'SHOE. (R-12) R-12. Finishes tying shoe.

8) Section 7: Student Brings Lace through
"Tepee" and Finishes Tying-Ithe Shoe

Say: I WILL MAKE THE "TEPEE." Bring

the laces up into the "tepee" pos-
ition - right in front of left lace.

Point at the left lace and say: NOW
YOU BRING THIS LACE TOWARDS YOU AND
THROUGH THE "TEPEE." (R-13)

NOW PULL BOTH LACES AWAY FROM

EACH OTHER. (R-14)

NOW FINISH TYING THE SHOE.

(R-15)

R-13. Brings [eft lace through "tepee."

R-14. Pulls both laces away from each
other.

R-15. Finishes tying shoe.



f:
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Student's Response' Remediation

Loop ,and

THE.LOOP. Point

and and say:
1

HAND. (R710) R-10. Bends lace With right hand.

HER TO
OTHER HAND.

R-11. Makes loop by pinching with

left hand,

E. (R-12) R-12, Finishes tying shoe.

Lace through
ng the Shoe

.EPEE." Bring
epee"'pos-
`f left lace.

nd say,: NOW

DS YOU AND
13) . R-13. Brings left lace through "tepee.

FROM
R-14. Pulls both laces away from each

other.

R-15. Finishes tying shoe.



Instructcr

(4) Section. : Student Ties Half-Knot and
Bow

YOUWILL NOW-MAKE-A-"TEPEE%u- HOLD
A LACE J.N EACH HAND. (R-16) '

R

Point to Lha stud'ent's'right hand and
say: THE EA(i:. IN THAT HAND AtWAYS

GOESa-IN FRONT OF THr, OTHER Li E ?UT

THAI-I:ACE (right) IN FRONT OF Ttgl, OTHER.
(R-11) 4%

YOU HAVE NOW MADE THE "TI. ."

FINISH MN:: THE SHOE.

Student's Res onse

R-16. Holds a lace in each hand.

R-11. Places right lace in front of the
left.

R -18. Ties shoe from "tepee" step.



Student's Response Remediation

ies Half-Knot and

'E A "TEPEE." HOLD

(R-16) R-16. Holds a lace in each hand.

s right hand and
T.HAND ALWAYS
OTHER' LACE. PUT

FRONT OF THE OTHER.

"TEPEE."
(R-18)

R-17. Places right lace in front of the
left.

R-18. Ties shoe from "tepee" step.

.,:

(

i

IT,
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